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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
Filler Lot _or _ASA LoS# I
1. Carbon Content, %
QAI-5560
_AMPL_
#1-1 #1-2 #1-3
99.17 99.10 99.12
NASA LOT# I AVERAGE 99.13
2. Ash Content, %
PTM-71B
.005 .000 .000
.oo9 _ .005
AVG. .007 .007 .003
NASA LOT# I AVERAGE .006
3. Atomic Absorption, ppm
CTM-53B
(Values are average of
2 determinations)
#I-I #I-2 #1-3 LOT#1
AVG.
Na 3.0 2.0 1.5 2.2
K 1.5 0.0 0.0 0.5
Ca 0.0 0.0 0.0 0.0
Mg 0.5 0.0 0.0 0.2
L± 0.0 0.0 0.0 0.0
TOTAL 5. • 2. • 1.5 2.8
38. Moisture Content, %
CTM-53B
.005 .010 .005
.005 .005
AVG. .010 .008 .005
NASA LOT# I AVERAGE .008
3b. Ash Content, %
CTM-53B
0.000 0.000 0.000
0.000 0.000 0._05
AVG. 0.000 0.000 0.003
NASA LOT# I AVERAGE 0.001
4. pH, Units
ASTM D1512
4.85 4.85 4.95
._ 4.90 5.05
AVG. 4.88 4.88 5.00
NASA LOT# I AVERAGE 4.92
5. Partlcle Size, microns
S.E.M. procedure
(Average values are
of 10 determinations)
AVG. .45 .36 .38
Maximum .85 .62 .85
Minimum .22 .17 .22
Std. Dev .08 .08 .08
NASA LOT# I AVERAGE SIZE .40
68. TGA, *C at 50% Loss
CTM-51
750 751 749
NASA LOT# I AVERAGE 750
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 54_1101 * TWX (910) 59_1130 * FAX # (714) 54_285_2437
Filler Lot _or NASA Lot# I
6b. TGA
CTM-51
7. Partlcle Size Distribution
CTM-72
7a. Particle Size, microns
CTM-72
See Charts 6A-6C
See Charts 7A-7C
.87 .B8 .92
.95 .95
AVG. .SS .s2 .s4
NASA LOT# I AVERAGE .91
Page 2 o_ 2
U.S. Polymerlc
Namld M. Quraishl, Manager
Quality Assurance Department
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RESIN TESTING
NAS8-36298
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Gas Chromatography .................................. 6A - 6B
TGA ................................................. 7A - 7B
DSC ................................................. 8A - 8B
HPLC ................................................ 9A - 9B
GPC ................................................. 10A - 10B
RDS ................................................. 14A - 14B
NMR ................................................. 15A - 15B
I. Resin Solids, %
PTM-7C
2. Specific Gravity @ 25"C
PTM-29C
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 1
AVG.
LOT# 1
#I-I #1-2
79.4 80.2
80.2 80.5
81.2 81.7
80.3 80.8
AVERAGE 80.6
1.186 1.193
LOT# 1 AVERAGE 1.190
3. Viscosity, Brookfleld, cps. @ 22.8°C
PTM-14C LOT# 1
4. Gel Time, mln:sec
PTM-47B LOT# 1
5. Atomic Absorption, ppm
CTM-53B
(Values are averages of
four determinations)
16,750 18,750
AVERAGE 17,750
6. Volatiles, Gas Chromatography
CTM-55
7. TGA, % Weight Loss at 500°C
CTM-51 (AIR)
3:30 3:47
AVERAGE 3:39
8. DSC, temperature °C
CTH-50A
#I-I #1-2
Na 22.5 31.3
K 0.3 0.5
Ca 5.3 5.8
Mg 2.0 2.0
Li 0.0 0.0
AVG. 30.0 29.5
9. HPLC
CTM-49A
I0. GPC, Average molecular wt.
CTM-49A
LOT# 1
LOT# 1
See Charts 6A-6B
39.1 37.9
AVERAGE 38.5
See Chart 7A-7B
187 187
AVERAGE 187
See Chart 8A-SB
See Chart 9A-9B
1231 1291
LOT# 1 AVERAGE 1261
See Chart IOA-IOB
Page 1 of 2
LOT1AVG
26.9
0.4
5.5
2.0
0.0
34.8
//_ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 . (714) 549-1101 . TWX (910) 595-1130 . FAX # (714) 549-2858-5-2407
11. pH, units
CTM-1B
12. Phenol Content, %
CTM-55 Appendix 1
13. Chang's Index, ml.
CTM-5B
USP-39A Resin Lot £or NASA Lot# I
14. RDS, Minimum Viscosity, cps.
CTM-57A
Page 2 of 2
15. NMR
Vendor procedure
LOT# 1
#1-I #I-2
8.3 8.4
AVERAGE 8°4
13.89 13.96
13.77 14.03
AVG. 13.83 14.00
LOT# 1 AVERAGE 13.91
23.4 23.8
LOT# I AVERAGE 23.6
Min. Visc.
#1-1 229
#1-2 290
AVG. 259
-c
115
119
117
See Charts 14A-14B
See Charts 15A-15B
U. S. Polymeric
Hamld M. Ouralshl, Manager
Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP
opereto,O .L'/.9,.
Column, v v
Lenlth _,_.t
Liqui d PhaseAT-I_,._| t.s, Q,I " -
Support_
Uesn___gcS___
Carrier Gas H_
Rotameter
Inter Primps'i|
Rate,--T,-XJ|l/min
CHARTSPEED
Size_
hto _]_II_C_
Detector. 'F_-/t'-_
Voltage
Stmsit.
Flow Rites, mJ/min_
H_drolen._i")Air...6"_Z
Scavenge .
Split.
Temperatur_ °C_
Oet._ Inj=e_K_,,Z
Column Initial _ l
Final _l<_ l
Rate .%_1 l_I_ I
Sol,o.t_7_., JL
GAS CHROMATOGRAPHY STANDARD SOLVENT
TEST METHOD CTM-55
STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,)
MEOH ,6
ETHANOL 1,18
MECL2 1,28
ACETONE 1,45
IPA 1,83
THF 3.08
ACETONITRILE 3,2
CRESOL 4.03
MEK 4.08
FURFURAL 15,03
TOLUENE 17.98
CHLOROBENZENE 19.6
PHENOL 22,08
NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES,
O*'d,,INe.i., PAGE rg
OR POOR QUALITY
;I.W"REAL TIME CHFOMATOGRA_I _*_
F
i
.--
L
IHRL FULL ,,SCALE M' .:igO0.OO
 ART 6A
°
_*EF.'TICAL SC.FILE FF_CTOR.IV
7_
8-
'-3
_LEI_
20_
w_
,AMPLE LISP79N I-1
il::';C. ,':=0 1022 T 61d1611'_.
IN-Z: 11:15
,%iR'rE: I.--"11.,E:_
_PEF.:#iTC'R. JOg
'UN TIME: 30 _0 MINUTES
IELR'r" TIME 0 00
:HAt,I: g
PET F"E F_I- fiF'EF_E:
T IME RREA :. L
'S 65
6 1 .70
7 3.25 3126900 87
8 4 07 55251 1
= _.':, 6042
0 6 05 7408
!0 11 .7 .=- .490
: 7 .-3.'1 . 95 107040 2
_E: 22- 13 18_990 4
2553 . egE: 3
255E,70 g 81.3 2
5_61
471 4
161 4
197 4
i_9 E
850 2
979 .2
"OTfiL flPER=
"HRESHC, LD= I
II¢-; P} .WIDTH=
tRE_ REJECT=
7,-"5554S
I_.-
100P__
262
11563
90865
2537
481
163
755
10311
10194
SRMF'LE
MISC..
LISr'SgH 1- ]
c=o ozerC.W( t C
TIME" 11"15
D_TE: 12-'11.'8g
OF'EF'_TOP: JGZ
RUN TIME: SO.gO MINUTES
DELRY TIME: _.00
CHAN: O
Plr PET PERt. fiRER E:
NO TIME _RER % L
F'EF_K
HT.
6 1 70 255878 6.856 2 1!5_7
7 3.25 3126900 83.785 S 98E'65
8 4.07 55251 1.480 4 2537
37 21 95 107040 2.868 2 10711
38 22.13 186990 5.010 2 101_4
IOTRL RRE_= 3732051
THRESHOLD: 1
MIH Pt.I4IDTH= 15
flF'E_ REJECT= 10000
Cji: .T'C.,-.7. <3"J.'-',_i. ":?2"':'
F.'EAL
C-
TIME C:HFOMRTOGRAB *..1._
L
;-IAL FULL SCALE MV. =1OO0 .OE"
Mr--,LE. LISI::.__c,,_ 1-2
SC. - C=O. 10008, r_'i_/ML
ME- I i " 56
TE- 12 "11/$6
EF.'ATOR - JGZ
_; TIME- 30 GO
LAY TIME- e.eo
AN : 0
M I huTE:7
F:ET PEAK AREA E:
T I ME _REA _, L
F'EAK
HT.
65
1 25
i 45
1 73
3 15
4 00
_ I= 0
e8
Ii 75
21.9_',
22 le
i623
1128
1143
195658
2357880
=7-7273
3232
1817
7514
1046.'9
17 _c:_:E:O
.056
039
840
6 788
&;1 673
1 153
112
863
260
3 626
6 198
TAL AREA: 2885899
RESHOLD= I
N PK.WIDTH= 15
EA REJECT= 1000
2 202
2 53
2 122
2 11047
3 87114
4 1558
4 314
4 67
I 419
2 19268
2 10209
G RT 5B
,JEI:'TICAL SCALE F6CTOP
_,_--
5_
'__Z
!6_
1 >:
SFIMF'LE: LISP39R I-2
M ISC:. C=O. 10006 ¢_IS/I_I.
TIME: !1:56
DATE _2.11./86
OF'EF:ATOR. JGZ
RUN TIME: 30.00
DELAY TIME: 0.08
CHAN: 0
M INUTES
PK RET PEAK AREA E: PEAtc
NO. TIME AREA % L HT.
4 1.73 195650 6.818 2 11047
5 3.15 2357000 82.141 3 87114
6 4.00 33273 1.16o 4 1558
32 21.98 184640 3.647 2 10260
33 22.10 178880 6.234 2 10209
TOTAL AREA= 2869443
THRESHOLD= I
MIN PF.WIDTH= 15
AREP REJECT= 18000
r__RT 7A
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RUN NO,__
OPERATOR
SAMPLE:
I-I
ATM _.4. @
DATE /4 / /_'t_
FV
FLOW RATE _0_ /,_"
/
T-AXIS
SCALE, oCfin 50
PROG. RAT/_, °C/min Z 0
-IEAT / COOL__ISO__
:SHIFT, in ¢
DTA-DSC
SCALE, oC/,n /,£) //'r
[mcal/sec]/in__
WEIGHT, mg -_-
REFERENCE
35
TEMPERATURE, oC [CHRO#,
PART NO. 990088 CHART 8B
e_-
I
i
1
1
I
LU
_1
m
<
<
>
D
LIJ
IT
D
<
LU
RUN NO__DATE __1 ( _ _
OPERATOR _ i/
SAMPLE: (I_ze
ATM _/x @ / _ "
FLOWRATE_D_,/_
T-AXIS
SCALE. oC/in 50
PROG. RAT_, oC/min 2., 0 ;
/
HEAT__L_COOL __ISO__
SHIFT, in 0
_ - / _' Z_£ °
DTA-DSC
SCALE, _ C/_n /, 0/_-
J
(moal/sec)/in___
WEIGHT, mE] _- &
!
REFERENCE
I .4/. c,.,,r ¢' s-'._
I -- ' ' , i: _ '
0 50 100 150
PRI_CEDING PAG]_ BLANK NOT PILMED
........ I
........ i
I
i
7 --_ ..... 2
i
i
_OO _50 3OO 35
TEMPERATURE, _C (CHRO,x
!_tt,od recorded in file: A: F'HENOLIC. MET
CHART 9A
_TA FILE A:PHEN026.HDR TAKEN 09-05-1986 11:06:32
******** AREA PERCENT REF'ORT ********
******************************************************************************
Sample Name: USP39A,l-1,C=6.54 Operator Initials: JGZ .
Date: 09-05-1986 11:06:32 Method:PHENOLIC DATA FILE: A:PHENO26.PTS .
Interface: 4 Cycle#: 26 Channel#: 0 Vial#: N.A. *
Starting Peak Width: 10 Threshold: .01 *
******************************************************************************
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *
Detector O: 220NM/.5AU Detector I: *
Misc. Information: LENGTH=25 *
******************************************************************************
tarting Delay: 0.00 Ending Retention Time: i0.00
Ret Peak Area B Peak Normal ized Area/
Time Area % L Hr. % Height
1 0.TQ 2030 1. 1563 1 510 2.103 4.0
2 1.80 76982 43.8499 2 4940 79.736 15.6
3 2.05 96545 54.9937 2 5248 100.000 18.4
otal Area: 175557 Area Reject: 1000 One sample per 1.000 sec.
3U
LJ
9"q
jU ,0/..'13
"aL
t_
-0.
1,|
OF. pOOR QUA_I JY
J
CHART9B
FILE A:PHENO19. HDR TAKEN 09-01-1986 13:18:26
******* AREA PERCENT REF'ORT ********
mple Name: USP39A,1-2,C=5.07 Operator Initials: JGZ *
re: 09-01-1986 13:18:26 Method:PHENOLIC DATA FILE: A:PHENOIg. PTS .
"terrace: 4 Cycle#: 19 Channel#: 0 Vial#: N.A. *
:arting Peak Width: 10 Threshold: .01 *
nstrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *
Detector O: 220NM/.5AU Detector 1: *
Misc. Information: LENGTH=25 *
****************************************************************************
-ting Delay: 0.00 Ending Retention Time: 10.00
Ret Peak Area B Peak Normal i z ed Area/
Ti me Area % L Ht. % Height
0.7O 4065 2.2807 1 1019 5.202 4.0
1.78 78141 43.8419 2 5072 100.000 15.4
1.93 34258 19.2209 2 5165 43.841 6.6
2.03 61769 34.6565 2 5379 79.049 11.5
Area: 178233 Area Reject: 1000 One sample per 1.00C) sec.
OI_dX;I_qA_J PA..,;E "u_
GPC CALIBRATION PtOT
*_* Calibration Data _**
Calibration Name:
Mist Information:
Fit Type: 3
LoB Mol Wt = A + Bx + Cx^2 + Dx^3
A= 2.538977 B= 2.115815 C= -.5646824
Coefficient of Determination: 0.9902
Ret Time Molecular Weight
: "4
D= 3.606432E-02
Log Mol Wt
3.50 35000 4.544
4.33 15000 4.176
4.83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
LoBHol Wt GPCCALIBRATIONPLOT
185
3
19
2
19
m
n
m
m
m
u
m
m
J
I
16 Z.O 3.0
I i J
4.0 5.0 5.0
Retention Time or Volume
w
i
7.0 8.0
_L", OL.'T
l.c)
4 I
]. I
< I
-,J ::)
o 3
8T3
CHART1Ok
FILE A:GPC31.HDR TAKEN 08-05-1986 17:39:57
ample Name: USP39A 1-1=2.68 Operator Initials: GBF .
ate: 08-05-1986 15:00:24 Method: DATA FILE: A:GPC31.PTS .
nterface: 5 Cycle#: 31 Channel#: 0 Vial#: N.A. *
tatting Peak Width: 60 Threshold: 0 *
****************************************************************************
Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *
Misc. Information: CALIBRATION/GPC *
****************************************************************************
rting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GPCPHEN
ecular Weight Distribution Averages
eline TIMES: 3.85 to 1(}.00 MW:
tess TIMES: 3.85 to
al Arei: 211188
1231
312
Mn= 3.9362
3069
1()76
22295 to 2
10.00 MW: 22295 to 2
6
Hol Wt 5 4 3 2 I 6
19 16 19 19 16 1D
O_RT lOB
FILE A:GFC32.HDR TAKEN 08-05-1986 17:44:"-"
_mple Name: USF'39A 1-2=2.68 Operator Initials: GBF *
_te: [)8-05-1986 15:15:18 Method: DATA FILE: A:GPC32.PTS *
_terface: 5 Cycle#: 32 Channel#: 0 Vial#: N.A. *
:arting Peal, Width: 60 Threshold: 0 .
****************************************************************************
"nstrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLDWRATE=2.0ML/MIN *
Detector O: 254NM/.IAU Detector 1: *
Misc. Information: CALIBRATION/GPC *
****************************************************************************
ring Delay: 0.00
ibration file: GPCPHEN
_cular Weight Distribution Averages
_line TIMES: 3.85 to i0.00 MW:
-ess TIMES: 3.85 to 10.00 MW:
al Area: 211824
1291
324
Mn= 3.9783
o_46
1126
Ending Retention Time: 10.00
22295 to 2
22295 to 2
Mol _t 5 4 3
1B 18 18
2 1
1B 18
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F,he.ometr ics RECAF' I I
-iment No. : 8 Sample No. : 1
FINGEmPF, INT V_SCOSITY PROFILE LiSP 39A RESIN NASA LOT1-1
ator : EP
and Time : Mm,r,dav, Augu.-_t 18, 19E,6 - 15:3L-):51
mtino Mode : DYNAMIC
p Type : CURE
etry : DISF & PLATE
RADIUS : 25. O0
GAP' " 0.50
IN =50%
UE_'-'._Y =IC) F:AE)/SEC
A FINGERPRINT V_SCOEITY PROFILE UEP 39A F_EE,IN IJrSA knTi-i ORIGINAL PAGg IS
_-_00R-QUA_:p¥---
ETA* ETA " ETA" TORQUE -rT _,_-.... r_ TE_F '
POISE POISE POISE GRAMS-CM Mlh'_ DEG. C
I 3.8! 3e+003 3.8_ 3e+003 6.0_ _e+¢,'0_ 4. 876e+002 2- ".');]_,-0¢_I 7. O00e+O,J,i
2 3.514_.+003 3. 514e+003 6.7#2e+001 4. z_90e+O02 1. 000e+000 3. 10:Z,etL""_;
3 2. 873e+003 2. 873e+003 4. 505e+00 ! 3.65°e+002 2. 000e+0-;0 3. E OCi_ +,',,7_i
2. 233e+003 2. 232e+003 4. l.ql e+OOl 2. 837e+002 3. 000e+000 3.5C,'_e-O0!
5 1.691 e+0,:)3 _ .6#0e+003 3. 527e+0C)i 2. 144e+002 4.0")0e+000 7.7(-.'r7+,'x:)1
6 _. 277e_-003 I. 277e+C_D3 3. 445e+001 1.615e+002 5. "_)')0e+000 3.80.'_e_-'301
7 -5.59_ae+002 9.588e+002 3.542e+OC) J 1.21Je+002 6.000e+000 _ 'Tr)Oe-_(')01
8 7. 177e+002 7. 16?e+002 3. 398e+001 9. 049e+001 7. (),:)'3p,-_O00 4.2,)c')e_ 0 "_
9 5. 372e+002 5.36Bc +002 2. 240e+0C)1 6. 768e_-001 _. 0::;';)e+000 zl.40,')e+,:,O!
0 4. 111e+002 4. 104e+002 2. 378e+001 5. 171e+00! 9. 000e+000 4. 600e+':Ci 1
I 3. 153e+A02 3. !4Z_e+O02 2. 382e+001 3. 963e+00_ !. 000e+cx,l a. 8">" e+O0
2 2. 442 e+0O2 2. 432e+002 2. 197e+OC_ 1 3. 070e+0('_ 1 1 , Ic_Oe+'z_o i 5. O,]'"_e+O Z,i
3 !. 934e+002 I. 921 e+O,:_2 2, 25_-'e+0Oi 2. 429e+001 1. 200e*,I01 5.2r,O.'-_-÷,>0 I.
4 I. 529e+002 i. 5J 4e+002 2. 136e+O01 i. 921 e+Cr31 J .300e+001 5. zO,;....".;'I
5 1 21Zie+O,'_2 1 200e+002 1 ..... "" _"..... o_,ue. O(J 1 1. 524e+001 1. _,',:'._._,:-r-:1 w_ 6r'r'E-+L';r_I
6 9. 808e+001 9. 666e+Cx) l !. 659e+001 1. 232e+00! 1 .5,Z','_e+OC;l 5. 900_+0":']
7 8. 082e-_¢'01 7.95!e+001 I. 4Z_Se+001 I. OJ 5e+0¢_i i. 60r_e+001 6.00';,o _ ;',_
8 6.811 e+¢X'_l 6. 697e+0{_i 1. 242e+001 8.55Ze+000 i .70 ."a+O0 _ 6.2C:,',e=O01
9 5. 720e+0C)I 5. 620e+C'01 1. ¢)64e_ (')C)l 7. 178e+:Zx-)O 1. E'O0_-_Oc) ! 6.4 "'.>,_-_,;•- _
'.0 4. 908e+0C: 1 4.8 !9e+001 9.27_e:+000 6. 157e+000 i. 90.Te+O.q I 6.6'Z'Oe+O0 i
'I 4. 220b+001 4. 13c_e-+0':-_! t_. 18Pe÷O0 f 5.291 e+,:'x)c_ 2.0(z)0___+00 _ ",.7:7'::,_-_'"; ;_
'2 3.6i3e+001 3. 546e+001 6. 922e+000 4. 536e+000 .E. _OOe+'Z-Z'l 6. #O.Z_.---.',"li
3. 089e+001 3. 033e+001 5.84 ie+000 3. 879e+000 2.2(,0e_-(-'_ 1 7. __C'0-_'_,]',1, !
_- .... ou_e+ .x.xO 2. -,O:'_e_-q:')1 7.3('i"_.p+",_4 ". 67.,e+v) , 2. 623e+Cx31 5. 276e+000 -..-= _"" " _ ......
;5 2. 282e+Cx31 2.2Z_4e+O01 "_.144e+000 2. 867e+000 -. '_;u-_,_+O'l:i 7.5:-i,]e-_'001
_6 _ ."_?aP+Or_ 1 _ .940e+001 3. 659e+000 2. 477e+000 2. 5':DZ}LE'+'z}':)! _'-.7'z"-"["--(Z'¢}I
:7 _ .-/32e_-AO i I .6_ 9e-_rx31 3. 366e+000 2. 175e+000 2.60("e+CxZi i -r.9C,C,r__,C c;I
'__ ..____,_ 7e,-+0;',I 1 . 488e+00I ..." #_:,-.+C_qr_...... . 1 . _']3e_-000 _..'? 70,:-_e_- 7,."! 8. i :'_:',_:-_ " "!
'# ; . 335_-+0 r_ _ 1 . 7,17e+001 2. 145e+AOA 1 . 676e+rx'.9 2. E,00e+002 9...7., ,Z.-'e-'-0,Z' 1
;0 1. 149e_-0,-_t 1. 132e+001 1. 950e+000 1. a42e+0n0 2. 900¢*001 E,. 50oe +0'-,i
ql I .O13e+qOl _. _393='+,7_00 2.167e+0C_0 1. 272e+0_7_0 3. 000e+001 E. -_O,Z'e+001
_2 8. 766e+000 8. 654e+000 1. 396e+Orn3 1.100e+000 -_. iOC'e+OC)1 8. c'J_"_e-_]i"iI
"3 ,'7. 337e+(')00 7. 274 e +_-)C)C) 9.6 ! 0e-001 9.215e-0C _.1 7. f ,;',",- +,7)01 9. 10oe -,-0 c; .1
-_4 5.831 e+0rx] 5. "798e+.'Yg_0 6. 145e-001 7. 324e-,'_01 3. 300e+001 9.3C',qe+_'_01
;5 5. 574e+00'3_ 5. 555e+0(-_ _]} 4. 656e--001 6. 994e--001 "3_..400e+,lnD I 9. 5caO_+O0 !
_6 4. 962e+(xz_o zl.953e+000 3. C,4C_e--001 6. 234e--001 E. 500e+':J01 9. 70 -;e÷0:)I
_7 3.94Pie+ 000 _'5,93_e+000 2. 647e--00 _ 4. 954e--001 3. 600e_-0¢ __ -..r_OAe_-O01
_ -_ 987e+000 3. 985e+000 1. 262e--0:'_! 5. C)09e--001 3.70'-)e+001 !. C,l:J)e_-j,.J,2
,9 3. _05e+A00 3. a05e+000 ,-.'. 72-'.e-(x'_ 1 4....,.a_-. v 1 3.8cx_-_,_C_ 1 1 c_30_+:),._2
V-'....."_ 898e+C-')0 .'_898e+Or)O r).c)00e+000 3. 642e-r) ::'.. 3 . 9¢i;':_e+(Z),.':i i. L)u'..e"=--' * )'.;_'_
tI 2. 857e+000 2. 853e+000 _ .393e-001 3. 589e-001 4.00{'e+C'¢: ._ J .:7,-',;:__ ,.02
_2 3. C),')3.--.+,'.'x-) 2.9*aTe-_000 5. 728e-001 3. 770e-0C)1 4. 1¢)Oe+O,Z)i I .09,:)e-,',]2
I3 3. 157e+00¢) 2. 947e+0(:)(-) 1. 133e+000 3. 967e-001 zl.20C)e+00_ _ . I J"Z)e+,'pZ)2
14 2.6A3e+000 2. 398e+000 1. 157e+00,:]_ 3.3a2e-001 4.3,7)qe+00 J I. 13_',e+0 ]i2
15 2.2_0e+000 1.9_ge_-rx'00 I. 135e+000 2. 874e-001 4.4O0e+0C_i _ . 15-_e-O:)?
_6 2. _77e+0,30 2. 312e+000 8. _92e-001 3. I06e-001 4.50C, e+00! ! . 16,,e+0-,'2
17 2. 705e+C)00 2.2Zi9e+O00 1.50ae+ 000 3. 394e-001 ,a. 6C:Oe+OC)1 1 . 18C_+,.',,-,E
18 " 91 le+O;z)o 2. 580e+000 i. -,4 ,e+[)L)_) 3. 653e-001 4. 700e+001 _ zU.)e ".':=
:9 3.417e+000 -_.001 o+C'00 I. 63Zle+OC)O 4. 284e-0C' 1 4. Bc')O,_-(')OI i .E20___- ",,2
50 3. 687e+r).00 3. 239 e+O.q :i I. 7& Ie_-000 4. 625e-001 4.90,Z)o+001 i .24,')c" O,Z2
_J'-;SERPRINT VISCO._IT'/ PROFILE USP _-9_, RES!_,_NI:'_SALOT1--!
ETA*
F'E'ISE
4.7_6e _-0C;0
3. m.64b+C)00
6. 979_! 000
i. 003e+001
1 .616e÷0C,
ETA "
POISE
4. 450e+000
3.193e+C)()A
6. #53e+000
9. 418e+000
1. 532e+01) 1
ETA"
POISE
1.75_'e-_000
1. 343e+000
3. 457e-_ O(_'):z)
5. 138e+C)00
TOF:_UE
G_'AMS-CM
5.9#9e-C)01
4. 344e-001
8.74 !e-00
._.. 025e+OL)C)
TIt iE
MIN.
5.000 e + 001
5. 1C)Oe+001
.200e+C: -;i
5. 300e+001
5..,i,;)Oe+OC,1
TEb;_
DEG. C
I .2e :)e_O :)2
I. 28 "_,e_002
I .3,')(')e+A_-)2
I. 3!C)e_C)02
1 . 33")E _'Z)O2
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Rheometrics RECAF II
_er_mer_L No. : 7 Sample N_?. : 1
.le:
_A FINGE,_PRiNT VISCOSITY PROFILE USF' 39A RESIN NASA LOTI-2
_rator :CP
.e and Time : MLnr,day, Augu__t 18_ 19S6 - 13:42:09
:rating Mode : DYNAMIC
_ep Type : CURE
_metry : DISK" _- PLATE
RAD IUS : 25.00
GAP : O. 50
,_I hi -_ ....• -,..P-_)/.
:QUENCY =10 RAD/SEC
SA FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT1-2
ETA* ETA ' ETA" TORQUE T IME
PO ISE PO ISE PO ISE GRAMS-CM M _N.
1 4. 860e+003 4.65_,._-+0:')3 9. C_50e+001 5. 983e÷002 2. 000e-001
2 4.3-" 1e+_'_A_,,. ._ 4 .7'..71e*_'_03 6 . __OBe+C_c'_i_. 5 .612e+C_C_2._ 1 .('_('_C}e*(]f",')......
3 3. 598e+0_'_3 -_ 598e+_'_07 5. 110e+_'_O 1 4. 600e+Or_2 2. 000e+000
zl 2.79_e+C;03 2.7_7e+003 3. 594em,.':01 3. 569e+002 3. O00e-_,-_O0
5 2.107e+003 2. 1A7e+O03 3. 108e+0c[_ 1 2. 679e÷002 4. 000e+000
6 1. 583e+0C_3 1. 583e+003 3. 224e+A_]_ 1 2.0¢-_6e+"_('>2 5.0"_0e+000
7 1. _ --_-___+003 1. 190e_-003 3. 339e+001 I. 505e+002 6. 000e÷00c_
8 8. 865e+002 8. 859e+002 3. 148e+001 I. 118e+'}02 7. 000e+000
9 6. 653e+002 6. 647e+002 2. 780e+001 8. 385e+001 8. 000e+000
I0 5. c,79e+002 5. 071e+o,o,"""_ ,_'_.........798e+AOl 6 388e+001 9 c_('_Oe+¢'i.:'_O
i I 3. 852e+c-,02 3.84ae+002 ,_._502e+001 4 .841e+001 1 .(-300e+001
1 _ "_ 2. -" 747e+001 1 100e+OOL.S 84e+002 975e+002 2. 327e+001 _,.
13 _. 342e+,}02 2.331 e+O(',?._ 2 .289e+001 "_.939e+001 J .20C_e+001
!4 1. 840e+002 I. 827e+002 2. 245e+0¢';i 2. 308e+001 i. 3AOe+001
15 !. 473e÷002 1. 458e+002 2° ,Oe2e+O01 1.8a8e+001 1. 400e+001
16 i. 1_3e+0,:'_2 1. 167e+A02 1.91 i e+001 I. 484e+001 1. 500e+001
!-7 _. 661 e-._OC)l 9. 513e+001 1.6eT:_+O01 1.211 e+O01 1. 600e÷001
18 7. 932e+001 7. 792e+001 1. 482e+¢}01 9. 949e+000 I. 7('_0e+001
19 6, 6&Ue+::Ol 6.5aUe_-001 1.2BOe-:-'::'_'_1 8.34_e+000 1. 800e+001
20 5. 676_-_-001 5. 578e+001 1. 050e+001 7. 120e+O00 1. qOOe+O01
21 a. 85,_e+001 4. 761e÷[:01 9. 465e+000 6.07_e+000 2. 000e+00!
22 4. 1-77e+001 4.1 !9--"001 6. _24___-000 5. 237e+000 2. I00e_-001
23 3. 651 e+O,'_1 "7,.5E,7e+001 £. _26e+0 ")0 4. 579e+000 2.2':n:'o+O01
24 3. 142e+001 3,.086e+C_.." 1 5 ._?8e+C'0 -: 3 .941 e+C_OC_.. _._3_')Oe+,Oc_1
25 2.70T,_+,.'_0 i 2 655e+001 5. 087e+,?,,::,:I 3. _-C,2e+OAO 2. 400__+00 !
76 2.3(,Se+Q,_-L_ " _E..o_ - _, .; I 4. 377e+C'c1,'} iS 7.4,-+_3--)ci
TEMF'
DEG. C
3. 000e+0"_ 1
3. 100e+001
3.3AOe+O01
3.5.00e+001
3. 700e+001
3. 900e÷001
4. 100e+001
a. 300e+001
4. 400e+O01
4. 600e+001
4. 800e+O01
5.00C_e',-O,-"_1
5.20 _-Ie * 0 ('_!
5.40 o e _ 0 :-_t
5. 600e*001
5.8,:,0e _-':(7_1
6. _'}OAe+O01
6. 200e+0,'_ 1
6. a,)Oe+,Z,O !
6.60,-.'e- -l,'l 1
7 _ 0.'2'-)__--":) "'t
7. 200e+,]."-_ 1
7. a'.',.';e+001
7. &OC, e+O'."i
2.50{E_-_Q,-_ 1 Z. G,}O=, tO0 i ........
2. "1,43_+'?'.'I 2-"."[)0._,__-0;,1 .5.E,? },-_ .00 _' 5L4e_-O(-,O : _t'O= _ _."-_-
I ._4__E,+O0._ I .8! r')e_-,r)C)I.... .-'5.7U:':....."_:-"','__._"._-i.i_7e_-r:)O0 __._70..',e+O01
I. 622e'*-001 J ,5_.:[',:'+,,'_0i _..207 e+C)O0 7:.0_'3,&_+000 2. E:"J.3_:,_';,-'!
.373e+0 31 1. 366e-_ i')'z',1 2.742e_-'.',",O 1 .747 e.,+OO'z) 2, G,:);'_-_-'_'Z': i
.222e-* _')C)1 I. 199_ +([)0_ ,q.32_ u-+0'-)0 I. 537e--C'0"_ .3. C;",:'Jo+"'O1
1 . 06_e'-C)O 1 1. C)39e+001 2.2-?,rle+O':r:) 1.._'3-,326 +,'.'):)r) _. 1 ")0__-+0':)1
_,_.a_Se+C)C)(') _ 306e+0¢)0 1 ==-' - r" " - . " .......... u_,4 e:+Jt)() _ .,8_e+rx-)r) 3.2,')0e+0"' i
.'7,8_Oe+C)ClO 7. _2 _-X,_+O(z)A 9. _76_-001 9.8'n7e-001 T,."300e+0 c'1
6. 772e+000 6.7_')6e+_')00 9.418e-001 e, _'Te-c)O _ 3. 400e+001
5. zi96e+000 5. 459e._-C;00 6. _'397e--_')0! 6.9,:)0_-0")1 -'x,.5r:_rZ)e+AO1
4. 882e+C_00 4. St I e.*-O0{) 4.55_ e-C)'Z)l 6,. 127b-0c)I 3. 600e+C)01
4. (;92e+C)0_'). . _" ......,:;_9e+C)0_ Z) 1 699e-'.':c', I 5. !_")e--_"'"...... I o." 700e+c)(')I
..... "" .... --." "" E:OOe+0013, 4 ! 7e+C:,00 U,., 417e+(-)(')_'_ C). C)00e+C'0C_ 4, ._ --x_e-..,. 1 .:,.
2,973e+C)C)0 2. c}54e+C:.'JA 3. "!73e-C)0.1. 3.7E.5_z-.-001 .="5",,9,_-',0e +001
_?. q 7t")e+C)0(') 2 ,. 929 __.._C)C)C) _. 91 ._'ie,-00 _ _. 727e-C),.'.) 1 4. (');.')([)e +C._,') 1
3.516e+000 3.2;_',"_e-_-O,OC) I .45_e+00':_ 4.412e-O0 ! _. i0 3e+O01
4. 0_ :_e+r);';,').._ .3 . 256e+Ot')A ._."' 343_--'-0,'_C" F,_. C)_,])e-AA 1 4.2.'_'_0p-+,'_0"__ . _
3. 159e+r',,')_'_.._ . ._.._-754_.+0Ac) ] . 5_7e+r/)C)0 3. 966.e--001 4. =/',(-);])e:+ _')'').... t
,.7...304e-,-A00 .-._ 92__ e+d)r')C)... I . 544e+::)0C; n . _ ,_4__-C)01 ,'_.. 40,3e+n,'.') 2)
"' c;lOe+.');),', " 125e+C)00 I _SE_e+00C) _. 6_.c;e-,.'_')01 4.5_')c)_,+c).",I
,..% ,...,
.898e+(')00 .,-.125e+000 i. _.71 e+AC)(')...3. &_-7e-001 _..6C'0_ _C)C)I
"3..698e_0C)0 2. 828e+000 2.38-5.,e+00_]) 4. 639e-0(]) 1 4.70])s "_3'7)i
4.4_2e+C)C)r) 3.486e+C)00 2,817e+000 5. 620e-'z)O 1 4. E:OOe+Of>l
5. 299e+000 4. 021 e+00C) "3,.45_ e:+,[)O0 6_ 639e-001 zi.9_')0e+_[)01
I .-,,=_r2..-u ,'-_,". _
S, 5:;'0._-+',>- :
E_, "?"_',:_')e- 0'-)
9. 1 ,_')0_-+, Or.')
9.5_-x',e-+-c.->]
9.70,['c _('),:_ i
9 • 9'0;:' e+C:C) j
1.0 _'3.,,[.:.p--, 002
1 .';',5':.)c-'":,-,2
! .07L')e+_').'_2
I. C:9,,')_,+'-" ;_2
1 . 11C)e+C'_':2
!. 1 -_"i,'>z_+;.'),')2
J . ]5,':)e,+0C)2
1. 17';,__._-_";C2
I _ C, ,") t_ ..t- r" ;',"?
1.21 ,;)::,+0r'_2
._.25"_-+0;-)2
1. 250e+0:_2
£',FINGERPRINT VISCOSITY PRE'_-ILE LJ5_-'_-gA F,'ESI_,_t,)AS_" LQTI-2
ETA* ETA ' ETA" TORQUE T IME TEM =
POISE FO!SE POISE G_AME;-CM MIN. DEG_ C
:i 5. 075e+r:)_')O 4. 15_e+000 2.90,==,c_'-0;')0 6. 364e-0'.',i 5. 000e+C)01 1 .27,.')e+,;)02
;2 Zl. 83_e+C)¢,r_': 3.2 ! 8_.<+C)00 "S.. 61C)o_':'))")O 6. 067e-0([) 1 5. 1Cy.')e,+001 -I . .E.'"_,"e'+-r")C)2
;3 6. 447e+C)00 5. 135,'_,+0C)0 3.89___ -4-C:O0 8.09_e-OC) I 5.2C)Oe+O01 i. _3",I .')e+C)02
;4 _ . .__.:._: ÷_ >_)__ -. _.,. 5"21 e._C.:-;0 .._,_,=o__', .+ ",,',.--,,....... ;I . 41 ._ e+000 -=,_.300e-_001 i , 33,.]e+002
;5 I . _ 13e+;)(-) ! I . 201e+001 7.4 U4e-_'.')00 1 . 773e+C)00 5.40;')e+0c) 1 1 . 35,.',e+002
"; "_1--:_ "1.... I ' " I., ._ "i, : :_.l .... - _' ; : + : :" _ ' "_ - ,_ "
".1 ' :_ _" ]T.,._: ;',, , ;;_, ,,+_ ;':;; : : ;:,i;': :: , ...4 ::;-:::i' : ! :"" ' .... " '--+
:,J
_:___L_, .1' :._,?1 ';_:_:;::_:_"_"_!_'-:_: .... i .... ; ' 'i ;; ( ; .... _,., := ' _-
-----_-4--_ --_- " T''_-*Tt"_._.t_ : 7..: I I :::_d:,,,.i :_:- ;_,.-,,:,,_ ,;;, ! : 4, i. ,- ,.-| -:.. :; I , " :
-___ .........., .......... : ........ , .....--._.4+_-,--
........ !,i'_".-1: 'l _:" !'._ :I,+::-:-:-:H:-+ -: -: .......................
__++L----,!_.:t_: "-ut---:-!;+':.--_ ::-'-':__:::::L--:.:_.. ......._+.:::--_,...... ..... _:":_'......,.,..:,,._..:.:.. . . ..........,_ -- .
_---': i ,-:---+-=_--'-:" _ . ' ' ' _.... ! '-"
..... --.,__--_+___ ..... ._--- . + . :: ::: :+:.'_;::: ,+: .. ,..;.:- . .
, i , __ __ r, i i.
..... ,:_ ...... .J:
, , !
, , ,_
------ --- _-------._+--_+--J., ,! o-----+-' + --+ ._._ +_+--:'i-..... +.--.F_-_----
:- "'+....+_u_.+-. +........+----_--_..'---
- ---"T --:--:: " :-+1 .............. i-....__
I
",, ,l ...... _---" _ " I,: ,; t :-
___-L_._- " ,t , [
.... .._+...+..__++._+_.._J..... :.:L--.:..::..__- :-_-_-:_J::+..u.:u.:+.=L. '
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U.S. POLYMERIC O.E. 71108
PWB-6 Fabric for NASA Lot# 1
la. Breaking Strength, Ibs/in, WARP
ASTM D1682
#1-1
PICK 48
CENTER 47
PLAIN 51
AVG. 48.7
lb. Breaking Strength, Ibslln, FILL
ASTM D1682 PICK 44
CENTER 46
PLAIN 4_99
AVG. 46.3
2e. Carbon Assay, %
MDQAI 5580 PICK 99.9
CENTER 99.7
PLAIN 99.9
AVG. 99.83
2b. Hydrogen Assay, %
MDQAI 5560 PICK <.01
CENTER .01
PLAIN <.01
AVO. EST .004
2c. Nitrogen Assay, %
MDQAI 5560 PICK .1
CENTER .2
PLAIN .2
AVG. .13
3. Visual Inspection
QCI-102
See Chart 3A
4. Specific Gravity, Units
PTM-84
AVO.
1.8176
1.8407
_.8374
1.832
5. pN, Units
CTM-24B
AVG.
9.2
9.4
9.3
6. TGA, *C at 50% Weight Loss
CTM-51 (AIR}
SET UP #1
#1-1 873
See Chart 6A
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 54_1101 * TWX (910) 595-1130. FAX # (714) 54_285_5-2407
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pWB-6 Fabric for NASA Lot# 1
7a. Atomic Absorption, ppm
CTM-53B
#1-1
Na 8
K 3
Ca 95
Mg 2
Li 0
AVG. 108
7b. Moisture Content, X
CTM-53B
.005
7c. Ash Content, %
CTM-53B
.087
8a. Filament diameter, microns, WARP
S.E.M. procedure
(diameters are an average
10 measurements}
AVERAGE
Minimum
Maximum
Std. Dev
#1 -I
9.25
8.25
10.80
O. 82
8b. Filament dlamete_p mlo_ons_ FILL
S.E.M. procedure
(diameters are an average
of 10 measurements}
AVERAGE
Minimum
Maximum
Std. Dev
9.91
8.75
12.20
1.03
9a. Thread Count, per inch, WARP
PTM-5A
AVG.
#I -I
30
29
28
28
28.6
9b. Thread Count, per inch, FILL
PTM-5A
AVG.
25
25
25
25
25
25.0
lOa. Areal weight as received, gm/4x4
PTM-3A LEFT
CENTER
RIGHT
AVG.
2.342
2.289
2.298
2.310
lOb. Volatiles as received, %
PTM-3A LEFT
CENTER
RIGHT
AVG.
•26
•31
.35
.30
pWB-6 Fabric for NASA Lot# I
lOc. Weight Chan_e on Acetone Wash, %
PTM-3A LEFT
CENTER
RIGHT
AVG.
#1-1
-. 04
.04
• 04
.01
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D
Hamld M. Quralshl, Manager
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PREPREG TESTING
NAS8-36298
U.S. POLYMERIC 0. E. 71108
FM 5839 NASA LOT# 1 U.S.P. LOT# C02136
Page I of 4
la. Resin Content, Soxhlet, X ROLL#1-S ROLL#2-S
CTM-6D 35.1 32.4
34.7 33.0
33.8 32.0
AVG. 34.5 32.5
NASA LOT# 1 AVERAGE 33.5
lb. Filler Content, Soxhlet, % 14.4 13.3
CTM-6D 14.2 13.5
13.9 13.1
AVG. 14.2 13.3
NASA LOT# I AVERAGE 13.7
lo. Cloth Content, Soxhlet, % 50.5 54.3
CTM-6D 51.1 53.5
52.3 54.9
AVG. 51.3 54.2
NASA LOT# I AVERAGE 52.8
2. Volatlie Content, X 2.3 2.3
PTM-17B 2.2 2.2
2. o 2. o
AVG. 2.2 2.2
NASA LOT# 1 AVERAGE 2.2
3. Flow, 1000 psi, X 14.6 I0.0
PTM-19G 13.6 10.1
lO. 9
AVG. 14. S 10.3
NASA LOT# I AVERAGE 12.6
4. Resin Content, Dry basis, % 34.6 33.9
PTN-16F, Type II 35.1 33.7
34.9 34.7
AVG. 34.9 33.9
NASA LOT# I AVERAGE 34.4
5. Tack, Ibs 38 35
PTM-80 NASA LOT# I AVERAGE 37
6. Gel Time, seconds 44 43
PTM-20E NASA LOT# I AVERAGE 44
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
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FM 5839 NASA LOT# 1 U.S.P. LOT# C02136
7a. Atomic Absorption, ppm
CTM-53B
ROLL#1-S ROLL#2-S LOT#1 AVG.
Na 5 8 7
K 1 3 2
Ca 13 5 9
Mg 2 2 2
TOTAL 21 16 20
7b. Moisture Content, %
CTM-53B
ROLL#I-S ROLL#2-S
1.82 1.85
NASA LOT# 1 AVERAGE 1.84
7c. Ash Content, %
CTM-53B
.16 .23
NASA LOT# 1 AVERAGE .20
8. TGA, % Weight Loss at 500"C
CTM-51 (Nitrogen)
8.0 8.8
NASA LOT# 1 AVERAGE 8.4
See chart 8A-BB
9. DSC, "C
CTM-50A First Tamp 184
ROLL#I-S ROLL#2-S LOT#1 AVG.
183 184
See Chart 9A-9B
10. Infrared (IRZB) Baseline .85
CTM-21C
See Chart IOA-IOB
.85 .85
11. Environmental History Date manufactured: I May 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units
ASTM D792
ROLL#1-S ROLL#2-S
1.564 1.565
1.564 1.566
1.565 1.568
AVG. 1.564 1.566
NASA LOT# 1 AVERAGE 1.565
13a. Tensile Strength, ksl, WARP
FTMS 406-1011
22.88 21.44
23.60 21.47
23.60 20.80
24.86 20.53
24.11 21.72
AVG.
NASA LOT# 1
23.81 21.19
AVERAGE 22.50
Page 3 of 4
13b.
FM 5839 NASA LOT# 1 U.S.P. LOT#
Tenslie Modulus, msl, WARP
FTMS 406-1011
AVG.
NASA LOT#
C02136
ROLL#I-S ROLL#2-S
4.87 4.47
4.59 4.77
5.10 4.65
4.98 4.56
4.86 4.64
4.88 4.62
1 AVERAGE 4.75
13C. Tensile E1ongatlon,
FTMS 406-1011
%, WARP
AVG.
NASA LOT#
.86 .82
1.10 .95
1.06 1.00
1.00 .82
1.01 .84
1.01 .89
1 AVERAGE .95
14a. Flexural Strength, ksl,
FTMS 406-1031
WARP
AVG.
NASA LOT#
37.10 34.88
37.21 36.95
37.10 35.46
37.39 34.00
39.28 34.45
37.62 35.15
1 AVERAGE 36.38
14b. Flexural Modulus, msl,
FTMS 406-1031
WARP
AVG.
NASA LOTO
3.64 4.55
4.17 4.16
4.13 3.96
3.65 3.39
4.28 4.26
3.97 4.06
1 AVERAGE 4.02
15a. Compressive Strength,
FTMS 406-1021
ksl, WARP
AVG.
NASA LOT#
22.43 19.67
23.10 19.84
22.15 19.51
21.06 20.02
21.52 19.11
22.05 19.63
1 AVERAGE 20.84
15b. Compressive Modulus,
FTMS 406-1021
msl, WARP
AVG.
NASA LOT#
6.63 5.50
5.68 6.70
5.66 5.57
5.55 5.72
6.37 5.27
5.98 5.75
1 AVERAGE 5.87
Page 4 of 4
FM 5839 NASA LOT# 1 U.S.P. LOT# C02136
16. Double Shear Strength, ksl
FTMS 406-1041A
ROLL#1-S
3.57
3.78
3.57
3.48
3.68
AVG.
NASA LOT# I
3.62
ROLL#2-S
4.16
4. I0
4.03
4.16
3.98
4.09
AVERAGE 3.85
17. Barcol Hardness, Units
ASTM D-2583
(Average of I0 determinations)
68.2 68.0
NASA LOT# I AVERAGE 68.1
18. Residual Volatiles,
PTM-98
1.82 1.55
1.73 1.44
1.77 1.61
AVG. 1.77 1.53
NASA LOT# I AVERAGE 1.65
19. Resin Content, Pyrolysis, %
CTM-14B
31.95 31.07
31.70 30.26
31.28 29.56
AVG. 31.64 30.30
NASA LOT# 1 AVERAGE 30.97
20. Acetone Extraction, %
CTM-18A
4.37 3.91
4.67 3.80
5.09 4.48
AVG. 4.71 4.07
NASA LOT# 1 AVERAGE 4.39
21a. CTE, in/in
PTM-61B
• F with PLY 1.22 -1.89
-2.06 -1.73
AVG. -.42 -I.81
NASA LOT# 1 AVERAGE -1.12
21b. CTE, in/In
PTM-61B
"F Cross PLY 13.57 17.51
12.38 15.3_._7
AVG. 12.98 16.44
NASA LOT# 1 AVERAGE 14.71
See Chart 21A-21B
U.S. Polymeric
Hamld M. Quralshl, Manager
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
Filler Lo_ for NASA _ot#
1. Carbon Content,
QAI-5560
SAMPLE
#2A-I #2A-2 #_A-3
99.31 99.18 99.40
NASA LOT# 2 AVERAGE 99.30
2. Ash Content, X
PTM-71B
0.0 0.0 0.0
0.0 o. 0 0.0
AVG. 0. • 0.0 0. •
NASA LOT# 2 AVERAGE 0. •
3. Atomic Absorption, ppm
CTM-53B
(Values are average of
2 determinations}
#2A-1 #2A-2 #2A-3 LOT#2
AvG.
Na 7.0 7.5 9.0 7.8
K 1.5 1.0 2.5 1.7
Ca 2.5 1.5 2.0 2.0
Mg 0.0 0.0 0.0 0.0
L± 0.0 0.0 0.0 0.____e
TOTAL 11. • 10. • 13.5 11.5
3a. Moisture Content,
CTM-53B
•041 .034 .039
.031 .020
AVG. .036 .027 .042
NASA LOT# 2 AVERAGE .035
3b. Ash Content, X
CTM-53B
0.005 0.000 0.015
_.00_ 0.025 _.000
AVG. 0.003 0.013 0.008
NASA LOT# 2 AVERAGE 0.008
4. pN, Units
ASTM D_512
4.60 4.40 4.50
AVG. 4.60 4.50 4.60
NASA LOT# 2 AVERAGE 4.57
5. Partlcle Size, microns
S.E.M. procedure
(Average values sre
of 20 determinations}
AVG. .56 .57 .52
Maximum .90 1.25 1.17
Minimum .23 .20 .25
Std. Dev .22 .28 .24
NASA LOT# 2 AVERAGE SIZE .55
6a. TGA, "C st 50_ Loss
CTM-51
842 850 857
NASA LOT# 2 AVERAGE 850
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437
Page 2 of 2
Fillwr Lot _or NASA Lot# 2
6b. TGA
CTM-51
See Charts 6A-5C
7. Partlale Size Distribution
CTM-72
See Charts 7A-7C
7a. Particle Sizep microns
CTM-72
#2A-; #2A-2 #2A-3
.86 .97 .95
.es .s2
AVG. .86 1.02 .94
NASA LOT# 2 AVERAGE .94
U.S. Polymeric
Ramid M. Quraimhi, Manager
Quality Assurance Department
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RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 2
PAGE
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Specific Gravity .................................. 1
Brookfleld Viscosity .............................. 1
Gel Time .......................................... 1
Atomic Absorption ................................. 1
Gas Chromatography ................................ 1
TGA ............................................... 1
DSC ............................................... 1
HPLC .............................................. 1
GPC ............................................... 1
pHJ.JDooo6JoooooooJolooooooooooomooo_6o,oooooooooo 2
Phenol Content .................................... 2
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NMR ............................................... 2
CHARTS
Gas Chromatography .................................. 6A - 6B
TGA ................................................. 7A - 7B
DSC ................................................. 8A - 8B
HPLC ................................................ 9A - 9B
GPC ................................................. 10A - 10B
RDS ................................................. 14A - 14B
NMR ................................................. 15A - 15B
1. Resin Solids, X
PTM-7C
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 2
AVG.
Lot# 2
2. Specific Gravity @ 25"C
PTM-29C Lot# 2
3. Viscosity, Brookfleld, cps. @ 22.8"C
PTM-14C Lot# 2
4. Gel Time, min:sec
PTM-47B Lot# 2
5. Atomic Absorption, ppm
CTM-53B
(Values are averages of
four determinations)
#2-1 #2-2
78.8 78.7
78.7 79.3
79.1 79.6
78.9 79.2
AVERAGE 79.1
6. Volatiles, Gas Chromatography
CTM-55
7. TGA, X Weight Loss at 500°C
CTM-51 (AIR)
1.189 1.193
AVERAGE 1.191
8. DSC, temperature °C
CTM-50A
17,400 16,800
AVERAGE 17,100
9. NPLC
CTM-49A
I0. GPC, Average molecular wt.
CTM-49A
4:00 4:20
AVERAGE 4:10
Page
#2-I #2-____2
Na 25.0 20.8
K 1.0 0.5
Ca 7.5 7.0
Mg 2.0 2.0
Li 0.0 0.0
AVG. 35.5 30.3
Lot# 2
Lot# 2
See Charts 6A-6B
39.4 38.2
AVERAGE 38.8
See Chart 7A-7B
190 189
AVERAGE 190
See Chart 8A-SB
See Chart 9A-gB
1800 1631
Lot# 2 AVERAGE 1716
See Chart IOA-IOB
1of 2
LOT2 AVG
22.9
0.8
7.3
2.0
0.0
32.9
HITCO MATERIALS DIVISION700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
11. pH, units
CTM-1B
12. Phenol Content, %
CTM-55 Appendix 1
13. Chang's Index, ml.
CTM-5B
USP-39A Resin Lot for NASA Lot# 2
14. RDS, Minimum Viscosity, cps.
CTM-57A
Page 2 of 2
15. NMR
Vendor procedure
#2-1 #2-2
8.4 8.5
Lot# 2 AVERAGE 8.5
13.29 13.65
12.94 13.31
AVG. 13.12 13.48
Lot# 2 AVERAGE 13.30
23.6 23.8
Lot# 2 AVERAGE 23.7
Min. Visc.
#2-1 172
#2-2 124
AVG. 148
-c
114
114
114
See Charts 14A-14B
See Charts 15A-15B
U. S. Polymeric
Hamld M. Quralshl, Manager
Quality Assurance Department
TYPICAL GAS CHROMATOGRAPH SET-UP
ORI_IN.AE F£GE
OF POOR QUALITY
Operator Pet. taltq  
Col.mn v _J Detector F+T.+[_)
Length _r_" Voltage
_io. U_2-,,-, sensit.
Liquid Phase'/_-lOOC_ flow Rates, ml/min__
It. S ,"3,1 Nydrogen_.__Air..__..
Support_ Scavenge
Mesh "_:;_/,_ Split
Carrier Gas"H_] Teeper_t_re_ °C____..__
Rotameter Oet.=,_ Inj:_
inlet Press.__itO_pslg Column Initial g_x-_
Rate_:x:_ ml/min Final ,._/_7"-
CHARTSPEED Rate _:_/_[_.
SAHPLE__.._L Solvent "T"_
Conch.,_,ll(ff, OSize,._.f,/,d..__ Oc
GAS CHROMATOGRAPHY STANDARD SOLVENT
TEST METHOD CTM-55
STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,)
MEOH .6
ETHANOL 1.18
MECL2 1.28
ACETONE 1.45
IPA 1,83
THF 3.08
ACETONITRILE 3.2
CRESOL 4,03
MEK 4.O8
FURFURAL 15.03
TOLUENE 17.98
CHLOROBENZENE 19.6
PHENOL 22.O8
NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
:_IW F.:EQL TIME C:HEOMF_TOGRFIY, #':;#
_m
F
L
[._
L
L \
=IN_L FULL SE.F_LE MtJ.=1000 O0
:_AM#LE: US;F'39m 2-I
qi'.-_-:C F:= 0 I 11 '90Q_/ML
Fir'1E- 12 :.",':'
]FITE " i-''I I."6,:',
JG..)F ER_TO,q: : -"
;'_IN TIME 3ci 00 MINUTE c
DELAY T" E: 0 00
CHFiN : :,
RET "'=-._t:. RF'ER E:
TIME -- ER ."; L
PERt:
HT.
,_3
5 1 _5
E. I -',_-: 3.01690 4
7 ? 30 _'3.335700 81
" '= OE' 6073
':_ 5 _ .=,? =,1
4.-,,,_10 E :;7 -_ 1
11 6 3:-'. 4".-'°':',.,_-
12 _ '.-'.. 11 1
ic_ ii 7A 1.....-_. . _ " F ,":
_5 16.27 1;-._Z
34 21 ;-:5 E-.O_O
_5 :--'_-'¢4C: T:--;-:,_C-_"" _,,. .....
7064 075 3
79.730 1 _°53 .?
940 2
708 3
149 4
141 4
105 4
105 4
02'- 4
"7-'
• --,,J, 7 "?_,
02'6 2
1.6E7 2
8. 766 2
TOT P-L_ glPE_= 4082'45E
T HF'E".HOLD= 1
MI_: FI WIDTH= 15
_.'Ea PE JE'7T= I000
I 1467
1145::'
90562
251
417
182
172
80
767
61
10096
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CHART 6A
VEF'TICRL SF.RLE FI_C:TOF: IX
7
ii-
19_
2.°
c £_-,-, E
MI ':':C
LI:_--:F39R 2-1
c=o. 111
T i ;"L 12 :='_.,
D_TE: 12-."11/.c_:6
OPERATOR: ..IGZ
F-'LINTIME : 30.00 MINUTES
DELRY TIME: 0.00
CHAt! : 0
PK PET F'E£F RREF_ E: F'EFff.
NO. TIME F_RER % L HT.
5 1 65 79730 1 965 2 114E:T
6 1 78 201690 4 972 2 11452
7 3 30 3335700 82 225 3 90562
19 11.70 13778 340 3 767
34 21 85 68060 1 678 2 1009_
35 22.00 357868 8 821 2 14615
TOTRL RRER= 4056818
THE'ESHOLD= 1
MII4 Ft' WIDTH= 15
8RE_ REJECT= 1000_
CHART6B
":_ ._' EEFiL
t
T IME
FINRL FULL SCALE 1'1:'.=1000.06
SA_,F'LE IJSP'39F_ 2-2.
M I c'C. C=0. 10£.1:-:e GIC_/MI,.
TIME. 14:47
DATE 12 ."II/86
OPEF'RTC. R . JGZ
RUN T IME : 30. ¢10
DELl':' "IME: 0.00
C:H F_N. 0
F.:ET F'ERL
": I r,lE ARER
ORIGINAL P+GB m
OF POOR QTLITYGE_ T IC BL
C:HPOMRTOGRFtM _F*_ I 5-
6_
SRMF'LE "
M I':-'C
I
I
I
I
Ii
SCRLE FACTOR- I_:
U S r. S 9 Fi ;'- _-'
C=0. ! 00E:o611_/ML
TIME: 14-47
DATE: 12-"11...'86
OF'ERRTOR: ,JGC
MINUTES MI NUTESRUN TIME: 30.00
DELRY TIME: e 00
CHRN • 0
RRER E: F'ERY PK PET PERK RRER E:
X L HT. NO TIME RRER _ L
P EFI}:..
HT.
"2 .gS 2693
=., I 69 _°_82x0..
6 _ _o 3695300
7 5.08 4038
8 5.58 4532
R.16 Ii T@ 141,_4
34 21 o_...c. 5_2 ;'F'
35 22 03 376528
.061
6 703
83 049
109
102
319
1 196
462
TOTRL AREN= 4449524
THRESHOLD= 1
MIH.PI..NIDTH= 15
RRER REJECT= 1000
360
2 11370
3 89961
4 199
2 478
3 714
2 lOOE:3
3 14774
= 20E:2XO .
., I .ge . . g 742
6 3._ 3695388 83 542
34 21 88 53228 1.ZO_
35 _°2 03 376520 8.51 _.
TOTRL BRER= 442Z278
THRESHOLD= I
MIN PI..NIDTH= 15
RRER REJECT= 15000
2 11370
3 89961
2 10083
3 14774
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RUN NO__DATE- 14!_. / _('
OPERATOR Z;
SAMPLE: .2
I
ATM t/V#..,c @ (
FLOW RATE _0_/. "_ -
-_ !-1! _-l-
,_ iil
_i I ,i!
--r-- " T- I I ,
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-7'.7!! iii
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':ii _
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T-AXIS
_CALI-', oc/in 50
P£OA G'T '_00 °:'m '7S :L
SHIFT, in 0
-- I °xc"
OF POOR QUALITY
DTA-DSC
SCALE, _C/in #/, O_ ,
[mcel/seo)/in__
w,=lsl-IT,
REFERENCE
I Zl' _.,..,,,,,.,,,_,,,...i _'#,
• . , , , _
,Jlt,
i i, !l---
_l:t II t .
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I .
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PART NO. 990088
i u_.,I__AL PAGE I8NO__DATE__-___-___.__ T-AXIS OF POOR QUALITY.RUN
OPERATOR _--- SC/,L.E °C/in
iSAMPLE: PROG. RATE, °C/min._._
HEAT VJ_OOL__ISO--
I
"lIFT, in Q
0 5O
i
1130 150
i
i
[
![
20O
CF RI8B
DTA-DSC
SCALE, oC/in I'O /_
(mcal/sec)/in__
mg _ '1
RENCE
25O
TEMPERATURE, oc (CHRO,
CHART9A
DATA FILE A:PHENO20.HDR TAKEN 09-01-1986 15:13:56
******** AREA PERCENT REF'ORT ********
* Sample Name: USP39A,2-1,C=5.555 Operator Initials: JGZ
* Date: 09-01-1986 15:13:56 Method:PHENOLIC DATA FILE: A:PHENO20.PTS
* Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A.
* Starting Peak Width: 10 Threshold: .01
******************************************************************************
* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN
* Detector O: 220NM/.5AU Detector 1:
* Misc. Information: LENGTH=25
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peak Area B Peak Normalized Area/
No. Time Area % L Ht. % Height
1 0.7_ 2256 1.2208 1 562 2.392 4.0
2 1.82 94314 51.0355 2 5417 100.000 17.4
3 1.97 29598 16.0160 2 5094 31.382 5.8
4 2.07 58633 31.7278 2 5278 62.168 11.1
Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec.
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CHART9B
DATA FILE A:PHEND27.HDR TAKEN 09-05-1986 11:31:38
******** AREA PERCENT REF'ORT ********
******************************************************************************
* Sample Name: USP39A,2-2,C=6.99 Operator Initials: JGZ
* Date: 09-05-1986 11:31:38 Method:PHENOLIC DATA FILE: A:PHENO27.FTS
* Interface: 4 Cycle#: 27 Channel#: 0 Vial#: N.A.
* Starting Peak Width: 10 Threshold: .01
* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN
* Detector 0: 220NM/.5AU Detector I:
* Misc. Information: LENGTH=25
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peak Area B Peak Normalized Area/
No. Time Area % L Ht. % Height
2 1.82 96860 53.0012 2 5305 100.000 18.3
3 1.97 28712 15.7109 2 4980 29.643 5.8
4 2.07 57179 31.2879 2 5119 59.032 11.2
Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec.
I
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GPC CALIBRATION PLOT
*** Calibration Data ***
Calibration Name:
Mist Information:
Fit TyRe: 3
Lo9 Mol Wt = A + Bx + Cx^2 + P×'3
A= 2.538977 B= 2.115815 C= -.5646824
Coefficient of Determination: 0.9902
Ret Time Molecular Weight
__'4
D= 3.606432E-02
Lo9 Mo] Wt
3.50 35000 4. 544
4.33 15000 4. 176
4.83 3600 3. 556
5.09 2350 3. 371
6. O0 570 2. 756
7.17 92 1•964
7.50 72 1•857
Log Mol Wt GPCCALIBRATIONPLOT
ISS
184
1B3
2
18
I
1
le 2.B 3.e
m
I I I I
4.0 5.6 &.S ?,0
Retention Tiee or Voluae
8.0
C_R7 IOA
)ATA FILE A:GPC33.HDR TAKEN 08-05-1986 17:47:28
******** GPC REF'ORT -:IC-I_--II[-I_--IIi[--I_--II_-X-
*******************************************************************************
Sample Name: USP39A 2-1=2.68 OperatDr Initials: GBF *
• Date: 08-05-1986 15:48:25 Method: DATA FILE: A:GPC33.PTS .
• Interface: 5 Cycle#: 33 Channel#: 0 Vial#: N.A. *
• Starting Peak Width: 60 Threshold: 0 *
*******************************************************************************
• Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
• Solvent Description: THF *
• Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
• Detector O: 254NM/.1AU Detector i: *
• Misc. Information: CALIBRATION/GPC *
*******************************************************************************
Starting Delay: 0.00
Calibration file: GPCPHEN
Molecular Weight Distribution
Baseline TIMES: 3.85 to
Process TIMES: 3.85 to
Total Arei: 243177
Mw= 1800
Mn= 334
Mw/Mn= 5.3756
Mz= 4852
My= 1551
Ending Retention Time: 10.00
Averages
10.00 MW: 22295 to 2
10.00 MW: 22295 to 2
Area
2.7
Mol Wt 5 4
18 18
3 2 1
18 18 18
25
9
6
10
A FILE A:GPC34.HDR TAKEN 08-05-1986 1°7:50:20
ORIGINAL PAG,_
OF. POOR QUALITY,
CHART10B
******** GF'C REF'ORT ********
*****************************************************************************
'ample Name: USP39A 2-2=2.68 Operator Initials: GBF *
ate: 08-05-1986 16:04:45 Method: DATA FILE: A:GPC34.PTS .
nterface: 5 Cycle#: 34 Channel#: 0 Vial#: N.A. *
tatting Peak Width: 60 Threshold: 0 *
_______________.
Instrument Type: HF'LC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector 0: 254NM/.IAU Detector I: *
Misc. Information: CALIBRATION/GPC *
"________________
rting Delay: 0.00 Ending Retention Time: 10.00
ibration file: GPCPHEN
ecular Weight Distribution Averages
eline TIMES: 3.85 to 10.00 MW:
tess -_IMES: 3.85 to
al Area: 198243
1631
328
Mr,= 4.9600
4349
1407
22295 to 2
I0.00 MW: 22295 to 2
O_RT 1_
m,Jmm m m hmmm, m m , hmmmm , m , lmmmmmm m , Ira,ram, m.m m O.
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Illl I I .d hill I I I I IIIll I I I I hill I I I I hill I I I I _1_
(V) 3510d -V_3 IW W
0 0
Rheometrics PEE_F I
Prin_er_t No. : 2 SamF,]e No. : 1
le:
A FINGERPRINT VISCOSITY PROPILE USP 3#A _ESII_ NASA LOT2-1
_atc, r : CP
and Time : Friday_ Auoust iS, 1986 - J2r30:_7
•-ating Mode " DVt_AMIC
_p Type : CURE
_,etry : DIS_: _; FjLATE
RAD! US : _,. 00
GAP : O. 50
_s
_4IN =5[,%
}UENCY =10 RAD/SEC
ORIGINAL PA-G_
OF POOR QUALIT_
ETA*
POISE
1 2 _4_9e+,:)03
":' 2.642'--, -,:,':,3
3 2. 428_*C03
4 2. 051e+003
5 _ .636e+003
6 1. 283e+003
8 7. 555e+002
9 7:._7S6e+002
0 4.479 e +002
1 3. 477e+002
•2 2. 715e+')02
4 i. 693e-_002
5 i .371e+:J02
•6 I. I!0e+002
7 9. ,'-)d_I'_+<_01
•8 7. 490e_-00!
9 6.24_e+0C, I
",3 5.33,5. s+;')O1
_! 4.60ae+001
'- - _-z5e+,}O I
_3 3.4 !ge+O:)l
2a 2. qa7 !e+,'),'_[
:5 2.57 # e+,."<)I
}6 2.2_-Oe÷{,'C) i
}7 i .9zC,_-*<,O 1
"3_, 1 o __90 e- 00 !
"9 i. qE,<_-_O,',i
",0 1. 328e+001
! 1..I E,-.,L-+,',C' 1
:3 9. 1SSe*OC;O
;4 7. q ! 2e+O:n)
:5 7. {-_2e4-000
6 6. 315e+OOA
:7 5.60_e+<'A0
?B 4. &7Oe+r_O,-_
;9 4. 120e+0:'0
0 _. /17¢',e+00C_
-1 ?. _9e*C_00
2 2. 743e+000
-3 2. 657e+<':r.:_
4 .,_.° 1C_2e4-000
5 1. 906e+000
•5 I. 720e+000
-7 'n .'? q.:__-r,,-,r
.S 2. 627o+000
9 2. _S3e+000
;C; 3.02<.::-"':,C'0
ETA "
POISE
2. a=_'2e_ "":'3
2. 641 e+003
2. 428e+003
_" 051e+003
i. 636e+0C)3
1.2'B2e+003
9. 849e+,Zx}2
7.55'}e+002
5.79,::e_002
4. 473e+002
3. 469e+002
2. 706e+002
2. 126e*002
1. 680e÷002
1. 356_+002
1.09ae+002
8. e7E'e+O01
7.3a3e+C,,}l
6. 116e4-,} r)i
5 .-__°'_1 +0C__ 1
4. 506e+001
2:.. 897e.-.,-.: .:, ._
3. 357e+():-,
2. 916e+,: 01
522e+001
2. I?Ie+001
I . 9':)_'_+L.:) i
1 657_+";"I• ._ . ..o
1 . 45Ue+0,-. !
I .27_e_,}':'_i
1 . I C_5e,+")01
9.9 i7_+0'::'}
9.05:,e+C,'nD
7. 827e_-000
7. 145e+000
6. 283e ,'-0,:":;
5.6 <;Oe+:x."O
4. 658e+00C_
4. 120e-,-000
3. 470e+,]00
2.8_u+000
2. 724e+000
2. _B !e+000
2. 053e+000
I. e52e+{,O0
1. 672e*C:00
2. 202_e+000
2.56g c,--'-000
2. 783e+000
2 Z:3, '-:':":
ETA"
F 0 I'E=
4.84z_ e-':',-_ !
4. 082e+0ClI
3. 15_e+,301
3. 626e.001
3. 612e+00!
3. 520e+001
3. 027e_001
2. 754e+001
2. 598e4-(:': i
2.26_ e-H:'O1
2. l7 .- ;z,_-00 l
2. OZl.4,P+G:l l
2. 056e+00 l
2.03 :i e+Cx')1
1.89_9e+001
I .7r)_.e+<) ,'_1
1 • a 78_-+::)'} t
I . 28:)e+" :;!
I. I05e+0C il
9. 437e+000
7. 829e+0,:: t',
6.4BC_e'* :'0',
5.717 e. + C,0 C,
5. 12Be,'-:;Cu:"
4. I i 0_-(.)C_'5
3. 540e+0C :"
3.29 _ m_-,:"}::_
2.9. 1 _-,e.-:::C,o
2.741 e+00,:_
2. ,:,93e+ C'Cx:_
1 .751 e-'-'::OC_
1 .573e*AO,3
1. 152E+000
.'5..-i 16 _ - 0 Q 1
3.2':: ! e--;:',:_1
3. 3---',i e--O0 !
C'. 0,:':)e-,-C:00
,I..507r-.-002
0. O:)Oe+00:}
3. I 67'__-,:,01
6.3 !0 e- 001
n. 494e-001
4.519e-001
4. 072e-'}01
6. 523e-.3,'_ _
5. 507__-;:' :_1
7. 547e-001
I . 135e-0C"}
ORGL, E
E,RAMS-CM
3. 172e÷002
3.37'3e+,::C'2
3. C,4T -+:"02
2.6C,7e+(,02
2. 076e',-C'"; 2
1. 625c--'7:02
I .2qSe+0:32
• _,_,, e+).,1
7. 296e+Cx-) 1
5. 638e+001
4.3-'6e+:};z_ 1
3.4i4e_0C;I
2. &_6e-,:,O :'
2 • ! 26= ,-:'u:' t
1. 723e'*-0C !
!., 3"_,:e+001
1 . 135_-+001
_?. 399_+,},:x}
-7.84 "-,e+t',00
6.692e+,ZP')O
5. 777e+Cx-_O
a. _-S5r-+OC,C_
4.29 i r_,+:',,-)C,
3.73 [e+O'}'}
3 _2["=/'--- _-;:)(':'"_
Z. 8.., ,:,e+C::""
7". _ -,4_-0,1,0
2. 121e*CI00
.857e+000
1 . 667"e-! ."i"':_
1 . 4 ! 1 e + ::' 0,.'_
I. 264e+0:'0
-_. 15Z::,-OOC)
9. q'3C;c'-':'O !
9.03'-'e-;')C, 1
7. 925e-001
7. ,:Izi4 e-._':0 !
5. 9,__C'c.--:xD 1
5. ! 75e-<,:) !
4. 352_--: }I
3. 627e-'301
3. 445e-001
3. _'J35_e-001
2. 642e-:_01
2. 394e-001
2. !62e-001
2. _,9.1e-00 !
3.301 e-C,'" t
3. 621e-001
3. 799e-001
TImE
rF[N.
2. OC:Oe-001
! . O,}C,e-_O':'C,
2.0C-:'e+0C'0
3. 000e+000
,4. 000e+000
5. OC_Oc+O,:xD
6.000 e + 0 ;D0
7. 000e+000
8. <_00e÷OAO
9. 000e ,-.-,C:,._
1. 000e+0<_1
1 . 10C'e+C, OI
1 .2C;C,t_-00 t
1.3,3,'}_+00 1
i . .1'Z,"."_+'Zu-) 1
1 .5':',0e+0':_ i
1 .60".'e-_Cx:.' 1
1.7':>::e+0: _I
1 . __:"Oe+"'¢' 1
I. _00e+001
•<xZ)C,e+('x'_ I
2. 100E"_":": -_J
2.7.0C,_+0C, !
2. 300e+'7'-' i
2. 400i-_-'-, :": 1
2.5C';::e _-':',:;
2. ,z',OF'e+"- ") !
2.7,-:,,---001
2. 800e+001
_'.9'X.'e_: ',} t
3. :H';Oe+OC' t
3. 10'3e '-0':_ '
3.2C'C':--=:-:: !
3.30:3e+,7),} 1
3.5'.} "_'.e+C:O !
"2". 60 _-_e + 001
3. 700e+O01
3. BOC:e+C):D 1
3. "4C;0e+00 !
,-!. C':".:::'a +'}C' l
4. 100e4-00!
•i. 200e+0C_ I
4.3':x'::e+001
4.40Ae+Oq!
zi. 50 q e + 001
4. z-'"_ :'}_.,(,. _-_+_,( • I
"4. 700e+:}01
4. 800e+001
4.90,}e+001
-EHr:
• : .... u.
2. S'-'"a + ,}.': i
2. _',: : ,_:,-:-':':, !
3. I ':};},_÷'7;0 !
3. _-"::'<,'e_C% _1
3.5'7"::_:'+0':_I
3.6':'C'_÷,:--'1
3._-23Z._, : :,[
4. C;O:-,,'a+O'D !
,1. 200e+001
/:]. "q -'" - _ '"-"_. I
4.6'-,':'_ _0,:) 1
4 ,m,-,,- ,- +,-,,-_1
5. ! r,_",_ ,=' -," :) ',-' _
5. 3C,,:,m,+:'h-)J
:.. :ff': :,e _C,'O !
5. -7:" "-,: -, ':;01
5.9C',:_e"-,:;C_ 1
z.. _- f-_-);_+ ;'_'-_ !
6.3,:>C'e+.:n'_I
_. _ ..: . _,_,
6.7C:0e+001
6. o,:);',_O;:, !
7. ,:,':' :',::+,DA 1
7.3C,'.-)e_:,q) 1
7.6C'C,'e_O:, i
"7:.S;-,.-h=_.4..:-;,'_... . _.
8. uC-L.__÷ C"-' i
8.2'::':;e+,),}1
_. a - ,-, -.,_ 001
9. ",':;'" r,_;-:,'_ I.
5. E "OF- -'-C":' 1
9. O,7":_e+Cx:_ 1
9.2C;O,e+C,O 1
.4,:":',_+,1"} i
q'. _OC'e_---.'_-, 1
1 . 0C,0_+<x"2
I . 020e+ -,:,2
1. ,Z'-f,-.'e+,:,02
1 .050e+':_':' 2
1 .C._C'e+:_C;2
1 1 '-:' "' "';"L m ", -.
1. 1"aOe+C_:'_2
I . 160'-2-_':x')2
1. ! 7,7':: +'::02
1 . 19':"e"":,1)2
1 "_• IC,'e+002
_A F!_,!GER_-'RIr_-T VIBCOSITY PROFILE USP 37A PESIN NASA LOT2-1
E-rA, ETA ' ETA" TORQUE T TME TE;_;_'
F O!EE POISE FFJiSE GKAMS-CM M!N. .':.EG. C
]! 2.6_2e+000 2. 503e+000 8.451 e-001 3. 320e-001 5. 000e_-00 ! i. 23,:'_._-,:-]2
22 3. 438e+000 3. 279e+,:x::O I. 035e_-000 4.316e-001 5. 100e+001 1. 250e_0,',2
53 4. _48e+000 4. 263e+000 1 .269e+0_:_0 5.5:G Be-001 5. 200e+001 _ .270e_-002
_4 5. 984e+000 5. 761e÷000 I. 618_+000 7. 514e-001 5. 300e+001 !. 290e+002
35 _. 317e+,300 8. 989e+000 2. 454e+'::':-'_ i. 171e+O00 5. 400e+00! I .310_+002
56 1. zL70e+00! 1. 401e+001 4. 424e+000 I •8_15e+000 5. 500e+001 1. TEOe+002
ORIGINAI: PT_GE [_q
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CI ART14B
N
I
N
I-"(:3
..I
U)
Z
Z
1,4
W
I--
Z
G.
ILl
Z
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Rheom_t_Jcs RECAP II
!raiment No. : 3 Sample No. : 1
FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT2-2
-ator :CP
and Time : Friday, August 15, 1986 - 13:Ju_:53
-ating Mode : DYNAMIC
ep Type : CURE
hetty : DISK & PLATE
_ADIUS :
GAF'
_S :
r_IN =507 _
?UENOY =10 RAD/SEC
ORIGINAL PAGE Ig
,0_ POOR QUALITY
ETA',,
POISE
1 2. 748e+0C)3
2 2. 751 e+0C)3
3 2.4 07e+0'::)3,
4 I .952e-_-003
5 I. 521e+003
6 1. !81e+003
7 9.024 e+()('2
_:Je+0028 6. _="
9 5. 275e+002
0 4. Ol 3e+0¢i2
1 3. 136e+C'02
":'4F,Ge+AA2
3 I. 938e+002
4 1. 561e+002
5 I .257e+r)02
6 1. 014e+002
7 8.3.40e+001
•8 7. 033e+001
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U.S. POLYMERIC O.E. 71108
PWB-6 Fabric for NASA Lot# 2
la. Breaking Strength, Ibs/in, WARP
ASTM D1682
#2-14
PICK 21
CENTER 25
PLAIN 2__99
AVG. 25.0
lb. Breaking Strength, Ibs/in, FILL
ASTM D1682 PICK 48
CENTER 42
PLAIN 31
AVG. 40.3
2a. Carbon Assay, %
MDQAI 5560 PICK 99.9
CENTER 99.6
PLAIN 99.9
AVG. 99.8
2b. Hydrogen Assay, %
MDQAI 5580 PICK .01
CENTER .02
PLAIN <.01
AVG. EST .010
20. Nitrogen Assay, %
MDQAI 5560 PICK .1
CENTER .2
PLAIN <.1
AVG. EST .I0
3. Visual Inspection
QCI-102
See Chart 3A
4. Specific Gravity, Units
PTM-84
AVG.
1.8009
1.8387
;.8147
1.817
5. pH, Units
CTM-24B
AVG.
8.8
8.__7
8.75
6. TGA, °C at 50% Weight Loss
CTM-51 (AIR)
SET UP #2
#2-14 828
See Chart 6A
_ HITCO MATERIALS DIVISION
700 E DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 54_1101 • TWX (910) 59_1130 • FAX # (714) 54_285_2407
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PWB-6 Fabric for NASA Lot# 2
7a. Atomic Absorption, ppm
CTM-53B
#2-14
Na 2
K 1
Ca 104
Mg 1
Li ___0
AVG. 108
7b. Moisture Content, X
CTM-53B
-. 099
7c. Ash Content, %
CTM-53B
• 099
8a. Filament diameter, microns, WARP
S.E.M. procedure
(diameters are an average of
10 measurements)
AVERAGE
Minimum
Maximum
Std. Dew
#2-14
9.14
8. O0
10. 10
O. 66
8b. Filament diameter, microns, FILL
S.E.M. procedure
(diameters are an average of
10 measurements)
AVERAGE
Minimum
Maximum
Std. Dew
#2-14
mo
D--
9a. Thread Count, per inch, WARP
PTM-5A
AVG.
#2-14
30
28
27
27
2S
28.0
9b. Thread Count, per inch, FILL
PTM-5A
AVG.
29
29
30
29
29
29.2
lOa. Areal weight as received, gm/4x4
PTH-3A LEFT
CENTER
RIGHT
AVG.
2.407
2.365
2.440
2.404
lOb. Volatiles as received, X
PTM-3A LEFT
CENTER
RIGHT
AVG.
.71
• 59
.62
PWB-6 Fabric for NASA Lot# 2
10c. Weight Change on Acetone Wash, X
PTM-3A LEFT
CENTER
RIGHT
AVG.
#2-14
• O0
-. 04
• O0
-.01
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U.S. Polymeric
Hamid M. Qurslshi, Manager
Quality Assurance Department
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3.
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5.
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8.
9,.
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1.1..
12.
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14a.
14b.
15a.
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I?.
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20.
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PREPREG TESTING
NAS8-36298
U.S. POLYMERIC 0. E. 71108
FM 5839 NASA LOT# 2 U.S.P. LOT# D09318
Page I of 4
la. Resin Content, Soxhlet, % ROLL#1-S
CTM-6D
AVG.
NASA LOT#
ROLL#2-S
32.8 33.5
33.1 35.1
33.0 34.7
33.0 34.4
2 AVERAGE 33.7
lb. Filler Content, Soxhlet, % 13.4 13.7
CTM-6D 13.5 14.3
13.5 14.2
AVG. 13.5 14.1
NASA LOT# 2 AVERAGE 13.8
lc. Cloth Content, Soxhlet, % 53.8 52.8
CTM-6D 53.4 50.6
93.5 51.1
AVG. 53.6 51.5
NASA LOT# 2 AVERAGE 52.5
2. Volatile Content, % 3.1 2.5
PTM-17B 3.3 2.6
3.__! 2._5
AVG. 3.2 2.5
NASA LOT# 2 AVERAGE 2.9
14.1 11.8
12.5 12.9
;3.1 A3.3
AVG. 13.2 12.7
NASA LOT# 2 AVERAGE 13.0
3. Flow, 1000 psi, X
PTM-19G
4. Resin Content, Dry basis, X 36.2 40.7
PTM-16F, Type II 34.6 41.7
74.4 41.6
AVG. 35.1 41.3
NASA LOT# 2 AVERAGE 38.2
5. Tack, lbs 15 20
PTM-80 NASA LOT# 2 AVERAGE 18
6. Gel Time, seconds 29 83
PTM-20E NASA LOT# 2 AVERAGE 81
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
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FM 5839 NASA LOT# 2 U.S.P. LOT# D09318
7o. Atomic Absorption, ppm
CTM-53B
ROLL#1-S ROLL#2-S LOT#2 AVG.
Na 8 I0 9
K 1 2 2
Ca 27 26 27
Mg I 2 2
TOTAL 37 40 39
7b. Moisture Content, X
CTM-53B
ROLL#1-S ROLL#2-S
2.14 2.17
NASA LOT# 2 AVERAGE 2.15
7c. Ash Content, X
CTM-53B
.06 .06
NASA LOT# 2 AVERAGE .06
8. TGA, % Weight Loss at 500-C
CTM-51 (Nitrogen}
7.5 9.4
NASA LOT# 2 AVERAGE 8.5
See chart 8A-8B
9. DSC, "C
CTM-50A First Temp 186
ROLL#1-S ROLL#2-S LOT#2 AVG.
186 186
See Chart 9A-9B
10. Infrared (IRZB) Baseline .81
CTM-21C
See Chart IOA-IOB
.81 .81
11. Environmental History Dote manufactured: 2 July 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units
ASTM D792
ROLL#I-S ROLL#2-S
1.569 1.558
1.567 1.557
_.568 1.555
AVG. 1.568 1.557
NASA LOT# 2 AVERAGE 1.562
13o. Tensile Strength, ksi,
FTMS 406-1011
WARP 15.98 16.01
17.01 14.94
17.89 15.98
16.13 14.00
;7.4o _5.11
AVG.
NASA LOT# 2
16.88 15.21
AVERAGE 16.05
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FM 5839 NASA LOT# 2 U.S.P. LOT# D09318
13b. Tensile Modulus,
FTMS 406-1011
msl, WARP
AVG.
NASA LOT#
ROLL#1-S ROLL#2-S
3.99 3.35
4.19 3.23
4.48 3.33
3.82 2.93
4.05 3.41
4.11 3.25
2 AVERAGE 3.68
13c. Tensile Elongation,
FTMS 406-1011
%, WARP
AVG.
NASA LOT#
.57 1.02
.63 1.11
.64 1.05
.59 1.16
.61 .95
.61 1.06
2 AVERAGE .83
14a. Flexural Strength, ksl,
FTMS 406-1031
WARP
AVG.
NASA LOT#
28.40 26.60
28.34 26.46
33.12 26.39
34.23 30.58
28.90 30.43
30.60 28.09
2 AVERAGE 29.35
14b. Flexural Modulus, msi,
FTMS 406-1031
WARP
AVG.
NASA LOT#
3.23 2.91
3.20 2.89
3.92 2.80
4.01 3.47
3.76 3.40
3.62 3.09
2 AVERAGE 3.36
15a. Compressive Strength,
FTMS 406-1021
ksl, WARP
AVG.
NASA LOT#
21.74 23.20
23.26 23.01
23.13 24.75
22.39 24.74
23.23 21.27
22.75 23.39
2 AVERAGE 23.07
15b. Compressive Modulus,
FTMS 406-1021
msi, WARP
AVG.
NASA LOT#
3.24 3.69
3.44 3.32
3.71 3.41
3.62 3.42
3.75 3.36
3.55 3.44
2 AVERAGE 3.50
FM 5839 NASA LOT# 2 U.S.P. LOT# D09318
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16. Double Shear Strength, ksl
FTMS 406-I041A
ROLL#I-S
3.36
2.85
3.16
2.87
3.50
AVG.
NASA LOT# 2
3.15
ROLL#2-S
3.87
3.82
3.72
3.59
3.56
3.71
AVERAGE 3.43
17. Barcol Hardness, Units
ASTM D-2583
(Average of I0 determinations)
18. Residual Volatiles, %
PTM-98
67.5 69.5
NASA LOT# 2 AVERAGE 68.5
1.15 1.44
1.14 1.35
1.29 1.34
AVG. 1.19 1.36
NASA LOT# 2 AVERAGE 1.28
19. Resin Content, Pyrolysis, %
CTM-14B
30.88 34.04
29.39 33.18
31.40 33.66
AVG. 30.55 33.63
NASA LOT# 2 AVERAGE 32.09
20. Acetone Extraction, %
CTM-18A
5.09 5.25
6.20 3.82
5.05 5.11
AVG. 5.45 4.73
NASA LOT# 2 AVERAGE 5.09
21a. CTE, In/in
PTM-61B
*F with PLY -2.25 .97
.00 .00
AVG. -1.13 .49
NASA LOT# 2 AVERAGE -.32
21b. CTE, in/in
PTM-61B
*F Cross PLY 5.05 3.01
4.17 3.26
AVG. 4.61 3.14
NASA LOT# 2 AVERAGE 3.87
See Chart 21A-21B
U.S. Polymeric
Namld M. Quralshl, Manager
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
Filler _ot _or NASA _ot# 3
1. Carbon Content,
QAI-5560
_AMPLE
#3A-I #3A-2 #3A-3
99.40 99.32 99.44
NASA LOT# 3 AVERAGE 99.39
2. Ash Content, X
PTM-71B
0.000 0.000 0.000
_.ooo 0.000 0.005
AVG. 0.000 0.000 0.002
NASA LOT# 3 AVERAGE 0.001
3. Atomic Absorption, ppm
CTM-53B
(Values are average of
2 determinations}
#3A-1 #3A-2 #3A-3 LOT#3
Na 6.0 6.0 6.0 6.0
K 2.5 1.0 2.0 1.8
Ca 2.5 2.5 2.0 2.3
Mg 0.0 0.0 0.0 0.0
Li 0.0 0.0 o.___o o.__oo
TOTAL 11. • 9.5 10.0 10.2
3m. Moisture Content, Z
CTM-53B
.010 .015 0.000
o_ .020 o. 0_o
AVG. .008 .018 0.000
NASA LOT# 3 AVERAGE .008
3b. Ash Content,
CTM-53B
.025 .000 .000
.025 .010 .000
AVG. .025 .005 .000
NASA LOT# 3 AVERAGE .010
4. pH, Units
ASTM D1512
4.80 4.75 4.85
4.80 4. a0
AVG. 4.88 4.78 4.82
NASA LOT# 3 AVERAGE 4.83
5. Particle Size, mlorons
S.E.M. prooedure
(Average values are
of 20 determinations}
AVG. .51 .51 .42
Maximum .99 .88 .85
Minimum .20 .18 .15
Std. Dev .23 .20 .17
NASA LOT# 3 AVERAGE SIZE .48
6a. TOA, *C at 50% Loss
CTM-51
864 860 850
NASA LOT# 3 AVERAGE 858
HITCO MATERIALS DIVISION
700 E. DYER ROAD, ,SANTAANA, CALIFORNIA 92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2437
Page 2 o_" 2
Filler _ot _or NASA Lot# 3
6b. TGA
CTM-51
See Charts 6A-6C
7. Particle Size Distribution
CTM-72
See Charts 7A-7C
7a. Particle Size, microns
CTM-72
#3A-I #3A-2 #3_-3
.89 .94 .89
.s4 .83 .86
AVG. .92 .88 .88
NASA LOT# 3 AVERAGE .89
U.S. Polymeric
Hamid M. Quraishl, Manager
Quality Assurance Department
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RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Mot for NASA Lot# 3
1. Resin Solids, %
PTM-7C
#3-1
79.3
78.1
77.2
AVG. 78.2
2. Specific Gravity @ 25"C
PTM-29C
1. 181
3. Viscosity, Brookfield, cps. @ 22.8°C
PTM-14C
15,000
4. Gel Time, min:sec
PTM-47B
4:22
5. Atomic Absorption, ppm
CTM-53B
(Values are averages of
four determinations)
Na 18.0
K 1.8
Ca 5.8
Mg 1.3
Li 0.0
TOTAL 26.8
6. Volatiles, Gas Chromatography
CTM-55
See Charts 6A
7. TGA, % Weight Loss at 500"C
CTM-51 (AIR}
39.9
See Chart 7A
8. DSC, temperature °C
CTM-50A
185
See Chert 8A
9. HPLC
CTM-49A
See Chart 9A
10. GPC, Average
CTM-49A
molecular vt. 1932
Bee Chart IOA
11. pN, units 8.2
CTM-1B
_.//_ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA92707 = (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407
USP-39A Resin Lot for NASA Lot# 3
12. Phenol Content, %
CTM-55 Appendix 1
13. Chang's Index, ml.
CTM-5B
14. RDS, Minimum Viscosity, cps.
CTM-57A
15. NMR
Vendor procedure
#3-I
11.64
12.02
AVG. 11.83
22.2
Min. Visc.
#3-1 175
See Charts 14A
See Charts 15A
Page 2 of 2
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U. S. Polymeric
Hamld M. Quraishi, Manager
Quality Assurance Department
TYPICAL GAS CHROMATOGRAPH SET-UP
Jill i
Column
Length " _"_,
Die._
Liquid Phas__
It. S ,_. I
Support_
Uesn
Carrier Gas,+ l.-__
Rotemeter
Inlet Press_./m_2. psig
Rate.__U_2._ ml/min
CHARTSPEED
SAHPLE_
Size_
hte t_)l_l¢_,
Detector-, "_D
Voltage
Sensit.
Flow Rates, ml/min_
Hydrogen._12_Air_
Scavenge
Split
Temperature, °C__
Column Initial
Final ,._1,_ "- -
Rate _Pl"JP'_._
Solvent "!"/.._"
Cohort.
GAS CHROMATOGRAPHY STANDARD SOLVENT
TEST METHOD CTM-55
STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,)
MEOH .6
ETHANOL 1.18
MECL2 1.28
ACETONE 1.45
IPA 1.83
THF 3.O8
ACETONITRILE 3.2
CRESOL 4.03
MEK 4,O8
FURFURAL 15,03
TOLUENE 17.98
CHLOROBENZENE 19,6
PHENOL 22,08
NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.
,_.* REAL
LC
it,
ORIGINAL PAGE IS
OE POOR QUALITY
TIME CHROMGTOGF..Ah #:__
FIHAL FULL SCALE Mt .=100C 00
• VEI;'T I CAL
_m
7_
:3_
14_
31_
Clt T 6A
c;C:ALE FhC:TOE 1>.
_D_ m
!
I
• i_-,c.,._'!F'LEL ,:._39H 3- 1
r';l'.-',F. C=O. 10:-:9--6M_/I'IL
TIPiE. 15:::-9
DATE: 12- II,'86
,-_F'EF:A T,"_R JGE
RUH TIME" 30.00
DELAY' TIME: 0 O0
CHRN : 0
t
Pt: RET F'EAK
NO. TIrIE RRER
M INUTES
AREA E:
•, L
2 .65 1477
5 1 70 76801
6 1.80 187280
7 3.30 2984100
6 5.60 8003
14 11 75 11088
31 21.97 343230
.041
2.105
5 184
$2.637
.222
.30T
9.505
2
2
2
2
3
I
?
TOTAL A='E,_: 3_II095
THRESHC'LD= 1
MIN.Pk I._IDTH= 15
AREA R:EJECT= 1000
F'EA_.
HT
220
11151
11148
85858
589
635
1040T
SAMPLE : USF39R 3-I
MI'-C. ' ,1:= ,-_ 10:-:92 C,_I$/flL,
TTME". I=,:.,---'"_
DATE- 12"ii./86
OPERATOR : JGZ
RUN TIME: 30.00
DELAY TIME 0.00
CHAH- 0
M I NUTES
PF RET PEAK AREA E:
NO. TIME AREA % L
F'Eflt:
HT.
TOTAL AREA= 3590531
THPESHOLD= 1
MIN PI..WIDTH= 15
AREA REJECT= 12000
5 1.70 76001 2.117 2 11151
6 1.80 187200 5.214 2 11145
7 3.30 2984100 8_.II0 2 8585E:
31 21.97 343230 9.559 7 i0407

iii
_1
m
-<
PART NO.
IRUN
OPE
SAMPLE:
FLOW RAT
0 50 100 150 200 250
CHART 8A
35
CHART9A
DATA FILE A:F'HENO28.HDR TAKEN 09-05-1986 11:46:23
******** AREA PERCENT REPORT ********
i
*******************************************************************************
* Sample Name: USP39A,3-1,C=6.93 Operator Initials: aGZ *
* Date: 09-05-1986 11:46:23 Method:PHENOLIC DATA FILE: A:PHENO28. PTS .
* Interface: 4 Cycle#: 28 Channel#: 0 Vial#: N.A. *
* Starting Peak Width: 10 Threshold: .01 *
*******************_*********************_*************************************
* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 *
* Solvent Description: THF/WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *
* Detector O: 220NM/.5AU Detector I: *
* Misc. Information: LENGTH=25 *
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Pea_ Area B Peak Normalized Area/
No. Time Area % L Ht. % Height
o.
2 1.78 89260 53.0494 2 5100 100.000 17.5
3 1.93 25796 15.3310 2 4619 28.899 5.6
4 2.03 53203 31.6196 2 4863 59.604 10.9
Total Area: 168258 Area Reject: 1000 One sample per 1.000 sec.
C3
C)
c_
!
..i
U)
2_
o,-I
-r
X
N
..I
t.)
u)
t-q
X
C_
C_
d
C_b_
_rln
c) a)
o-O.
GPC CALIBRATION PLOT
*_* Calibration Data ***
Calibration Name:
Misc Information=
Fit Type: 3
Log Mol Wt -- A + Bx + Cx^2 + Ox^3
A= 2.538977 B = 2. 115815 C= -.5646824
Coefficient of Determination- 0.9902
Ret Time Molecular Weight
D= 3. 606432E-02
Lo9 Mol Wt
3.50 35000 4.544
4.33 15000 4.176
4.B3 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
18 --
u
3 --
18 --
m
2 --
18 --
n
m
Lo9 Mol W_ GPCCALIBRATIONPLOT
18S
--,..
I I ! I 1
1
18
m
m
Z.8 3.8 4.0 5.8 6.8
Retention Time or Volume
7.8
u
m
u
m
8.8
_RT IOA
FILE A:GPC35.HDR TAKEN 08-05-1986 17:53:34
ORIGINAL PAGE _S
OF PO_R QUALITY
***************************************************************************
mple Name: USP39A 3-1=2.68 Operator Initials: GBF .
re: 08-05-1986 16:21:21 Method: DATA FILE: A:GPC35.PTS *
terface: 5 Cycle#: 35 Channel#: 0 Vial#: N.A. *
arting Peak Width: 60 Threshold: 0 *
instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *
Misc. Information: CALIBRATION/GPC *
-ting Delay: 0.00 Ending Retention Time: 10.00
:bration file: GPCPHEN
_cular Weight Distribution Averages
_line TIMES: 3.85 to 10.00 MW:
=ess TIMES: 3.85 to 10.00 MW:
_l ArCh: 203112
1932
297
_n= 6.5017
5426
1642
22295 to 2
22295 to 2
8
Hol gl 5 4 3 2 1 8
1B 18 18 1B 18 1B
25
CHART14A
m
•,r ( V ) 3SlOd -V.l.3 iW Ul
0 Q
R, Ec,_,eLrics RECAP I!
ep Type :
me+. ry :
erime_,t No. : 4 Semple No. : 1
A FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT T-,-!
rator : CP
e end Time : Fridey, AugL',St 15. I_86 -- 1 _:26:35
rating Mode : DYNAMIC
CURE
DISK & PLATE
RA r)_IU _ : _"5 .00
GAF : 0.50
es ."
AIN =50%
QUENCY =I0 RAD/SEC
ORIGINAL PAGE IS
OF P(_R QUALITy.
1
2
3
4
5
6
7
8
9
i0
1
2
4
4
5
k6
k7
i8
t9
_0
=_.2
C .-,
24
25
26
_7
2_B
>.9
_0
::2
:7
;4
:5
;6
.':7
:9 -
_0
DE
_3
_4
_5
',6
F7
1,9
50
ETA*
POISE
.I.827e+(,,]:--
1.83Oe+003
i. 640e+00-
i. 376e_-003
1. 096e+003
8.5#8e+002
6.57"_- e+O02
5. 063e+002
3. ?,."2c_+002
3. 032e-002
2. 362e+002
1. c373e+002
1.48_Qe+002
I. 200e+0:')2
9.59':'e+001
7. 890e*001
6.63_e+Cx] I
5.5 -_Oe*'Z'O 1
4. 797e+001
4. 102e+001
•":. 510e+OC_ !
3. 006e+¢i01
2. 608e+001
"= 257e+001
1. 929e_- ",":!
1. 656e+0Oi
1. 472e+0C_i
!. E --_':,:-+'qO 1
I. 155e+C)01
9. 881 e+00','_
9. T,87e+000
8,299e+,}0';_
8. O47e+00c_
6. 981e+OOA
6. C:92e+C'Or;
5. 588e+000
5. 038e+00o
4. 581 e+O00
3. 851e+000
3. 181e+000
2. 850e+0O0
2. 731e+000
2. 562e+000
2. a67e+O00
1 .750e'000
2. IOa;_e+OOC_
2.46C'e_'0C'0
7_."=62e+C:,:-:i
2. !#Se+O00
3. 229e+000
ETA '
POISE
1. 826e+003
1. 829e+003
I. 640e+003
1.3-76e+003
1. 096e+003
8.5_6e+002
6. 589e+002
5.05Se+002
3. 897e+002
-t-_ . I .,_$• LJ_6_+UU •
• .-,_,4 e + (_)L).-
I. 862e+002
1. 476e+002
i. 186e+002
9. 484e+OO 1
7. 793e+nOl
6 = =_. fj:_- .- .,J,J(_Ie +LH.) I
5. 513e+001
4. 737e*001
.046e+001
-_ 463e+001
2. _6Se+001
2. 573e+C:0 i
2. 228e+001
1.90Zle+001
1. 636e+001
I. _54e+001
1. 262e+001
I. 135e+001
9. 736e+000
9. 266e+C_00
8. 216e+000
7. 971e+0C:O
6. 935e+000
6. (..",_DI_+LHDL I
5.5Zl9e+C ,-v')
5. 020e+O00
4. 579e+OCx-_
3. 846e+C'00
5. 171e+000
2. 840e+000
2. 716e+000
2.46ae_000
2. 1C)7e+000
1.57S_+000
I. 951e+010
2. 178e-000
2. :-,_4e+OCx:_
1. 876e+000
2. 684e+000
ETA"
FOISE
4. 904e+,:,f')1
3.89_e-001
_..551e+001
3. 174e+001
514e+001
2. 120e+001
2. 233e+001
2. "-"CW" _r'r"
2. 009e+001
016e+001
2.00_e+001
2.007 e + 001
1.913e+001
1. 818e+001
1.47#e+001
1. 230e+001
1. OB2e+O01
9. 240e+000
7. 814e+000
6. 764e+000
5. 702e+000
4. 734e+000
4. 225e+000
3. 622e+000
3. 12-_e+000
2. 552e+000
270e+CxZx:_
2. 161e+00C_
,. 176e+000
1. 688e+OCx5
1. 504e+000
I . 170e+O00
I. IC;2.'---+0,')0
8. Ol_e-O01
8. 276_-001
6. 617e-001
4. 197e-001
1 .556e-001
1. 960e-001
2. 447e-001
2..-,_8e-001
2. _ ")')_
7. 029e-001
1. 283e+000
7. 560e-001
7. 875e-001
1. 14_-.e+r:Cx2_
1. 262e_-000
I . 146e+000
I. 796e+000
TORQUE
oF_' ,o---,!
316e+002
2. --:21e+002
2. 080e+002
1. 742e+002
I. 3B5e+002
1. 086e+002
8.31 le+001
6. 380e+001
4. 915e+001
3. 815e+001
2. 972e+001
2. 354e+00 [
J .$71e+001
I. 507e+001
1. 206e+C,C) I
9. 907e+000
8. --:,41e+000
7. 026e_000
6.02 !e+00.3
5. 151e+000
4. 404e+000
3. 774e+000
7:.272e+000
2.83," c+'000
2. a2_e+000
2. 077e*OOA
1. 850e+OCx}
1. 607e+0C_0
I. 45_ e*000
I. 240e+000
1. I-7_e+000
1. 043e+000
1. 010e+000
8 _7"71 e-O01
7. 648e-001
7. 020e-C:01
6. 330e-001
5. "751 e-O01
4. 837e-001
-,.992e-001
3.5_0e-001
3. 428e-001
3. 219e-001
3.0_5e-001
2. 198e-0,') 1
2. 644e-001
3. 089e-00 J
3. -'7"43 e- 001
2. 759e-0¢) 1
4. 056e-001
TIME
MIN.
2. :::C,C)e-,:h:;!
1. 000e+000
2.0'50 e + 00 C:
3. 000e+000
•_. 000e+000
5. 000e+00C_
6. 000e+000
7. C_OC:e+O00
8. 000e+000
?. 000e+000
I. 000e+00i
i. 100e+001
:_. 200e+001
1. 300e+001
1 .400e+001
i. 5,:_Oe+O01
1 .600e_-00!
I. 700e+O01
!. 800e÷OC;l
!. 900e+001
2. 000e+C_01
2. I00-_+001
2.2()0e+001
2. 300e+001
__.°400 e + 001
,._500e+C_01
2.60Cie+¢x? 1
2. 700 e + 00 i
2.80,')e+001
2 .. _C' :'_=_-;]01
3.00C)e-['O 1
3. I00e-001
3.2C:C)e+OG !
3. 300e+001
3. 400e+001
3. 500e_-001
3.60¢;e_-001
3. 700e+O01
3. 800e+001
3. 900_-C'01
4. 000e+001
4. lOOe+O01
4. 200e+001
4. 300e+001
4. 400e+001
4. 500e+001
4.60C_e+C:O 1
"4. 700e+001
4. 800e+001
•4.900e+001
T:E "IF'
DEG. C
3.2,:.r)e+O0
3.2:],::e+001
3. _'-rQ(l)e4 "N.',I
3. 400e+001
3. 600e'*'C,C,' 1
3. 800e+Cx_'_ i
3. '_00 e +,-) 1
4. 100e+:._ !
4.30C, e+;Z.A l
4. 500e+001
4.70C)e+Cx') i
4.9,'X-.e+,',;',1
5. OC,Oe+,:_O 1
5. 200e+0':' I
5.4C,0e+001
5.60C,e_-00 i
5. _0,::e+001
6. 000e-,-001
6. 200e+,:;0 !
6. mOOe+O01
6. 600e+0") i
.6 " 7{:)()e:+_:l': , I
6. _O¢,e+,Zv) 1
7. IOr_e+:ZW) I
7. :':,-',-,e_001
7. 500e+001
7. 7 C)0 e + (':')1
-7.900e+001
S. 100e+001
8. 200e+001
8. _OOe+001
8.6,>'_::,_-001
E'.S :"-:_'001
9. 000e+001
9. 200e+001
9. 400e+001
.600 __+ C)01
. 8::.':_e+001
1.00¢:__-_C:C:2
1 .020e+C:02
1. C'40e+':':02
1. 060_+002
1 . (':70e+-002
1.0_0e+002
I. !1Ae'002
1. 130e+002
:I.150e+002
1. 170e+002
1. 180__+,::)02
I .27' "':,-4-002
ORIGDTM_,, '" _ ""r&Ge_ /3
OE PO_-,", QUALITY
FiNGERPRib;T VISCOSITY PEOF-ILE USP 3_A RESI ',jNASA LOT 3-_
ETA*
FDIEE
3.422e_-00ci
3. 324 e+O,':.':
4. 180e+0;_':0
4. 842e+000
6.76-)e+000
8. 10B_+000
I. 276e+00
ETA "
pDTSE
2.934 e + 000
2. 903e+000
3. 654e+00_-)
4.44 6e+O00
6. 279e4-0.30
7.52-_e +00,:-)
1. 18:)e+001
ET_-,_,,
F'D.T SE
1. 761 o_00,:,
2. 032e+000
I. 918e+000
2.4 5_-2e+000
3.. 0 J C,:-÷{)O0
4. 857e+000
TORQUE
G_ _,,_,S-CM
4. 297e-001
4. _75e-001
5. 247e-001
6.08 ie-O',:)i
8.4 -77e-001
1.018_+00C"
1. 603e+0::)0
5. {)OOe+O,Z) 1
5. I O:::e+[)Ol
5.20':)e+001
5. 300e+0C) I
5.4C)C)e+O0 !
5.5,:)0e+001
5.6,::)(')e + C"_ _I
"TE_I=,
I,EG. C
1. 220-e-_ ,:'02
I . 240e+,}02
1 . 260e _-',:,',:'.2
1 , 2P":_-_-':;'.;2
1 .30.:)e+002
1 .32,:)e*0.-_2
1. 340.-. + '::':.2
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lb. Breaking Strength,
ASTM D1682
2a. Carbon Assay, %
MDQAI 5560
2b. Hydrogen Assay, %
MDQAI 5560
2c. Nitrogen Assay, %
MDQAI 5560
3. Visual inspection
QCi-102
4. Specific Gravity, Units
PTM-84
FABRIC TESTING
NAS8-36298
POLYMERIC O.E.
Fabric for NASA
71108
Lot# 3
ibslin, WARP
#3-1 #3-2 LOT3 AVG
PICK 29 28 28.5
CENTER 30 26 28.0
PLAIN 39 25 32.0
AVG. 32.7 26.3 29.5
Ibs/inch, FILL
PICK 29 25 27.0
CENTER 21 29 25.0
PLAIN 28 25 25.5
AVG. 25.3 26.3 25.8
PICK 99.9 99.9 99.9
CENTER 99.9 99.9 99.9
PLAIN 99.7 99.9 99.8
AVG. 99.83 99.9 99.87
PICK .01 -.01 EST .006
CENTER ¢.01 .02 EST .011
PLAIN -.01 -.01 EST .001
AVG. EST .004 EST .007 EST .006
PICK <.1 .1 EST .055
CENTER .1 .1 .100
PLAIN .I .I .100
AVG. EST .07 .1 EST .085
See Charts 3A-3B
PICK 1.7895 1.8435 1.8165
CENTER 1.7511 1.8725 1.8118
PLAIN 1.7103 _.8541 _7822
AVG. 1.750 1.857 1.804
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pWB-6 Fabric for NASA Lot# 3
5. pH, Units
CTM-24B
AVG.
#3-1 #3-2 LOT3 AVG
9.4 8.4 8.9
9.___3 8.4 8.85
9.35 8.4 8.88
6. TGA, °C st 50% Weight Loss
CTM-51 (AIR)
SET UP# I
#3-1 907
SET UP# 2
#3-2 809
See Chart 6A-6B
7a. Atomic Absorption, ppm
CTM-53B #3-1 #3-2 LOT3 AVG
Ns 6 3 4.5
K 1 1 1.0
Ca 95 139 117.0
Mg I I 1.0
Li _ ___00 0.0
AVG. 103 144 124.0
7b. Moisture Content, %
CTM-53B
.034 .010 .022
7c. Ash Content,
CTM-53B
.075 .097 .086
8e. Filament diameter, microns, WARP
S.E.M. (Diameters are an average of 10 measurements}
AVERAGE 8.93 9.48
Minimum 7.55 8.20
Maximum 10.20 10.55
Std. Dev 0.74 0.64
9.20
7.55
I0.55
O. 73
8b. Filament diameter, microns, FILL
S.E.M. (Diameters ere an averag6 of 10 measurements}
AVERAGE 9.08
Minimum 8.25
Maximum 10.60
Std. Day 0.67
9a. Thread Count, per inch, WARP
PTM-5A
AVG.
#3-1
32
30
30
30
32
30.8
30
29
29
29
30
29.4
_OT3 AVG
31.0
29.5
29.5
29.5
31.0
30.1
PWB-6 Fabric for NASA Lot# 3
9b. Thread Count, per inch, FILL
PTM-SA
AVG.
#3-____1
28
28
29
29
2&
28.4
#3-2 _OT3 AVG
30 29.0
30 29.0
30 29.5
30 29.5
3___I _9.5
30.2 29.3
ZOa. Areal Weight as received, gm/4x4
PTM-3A
LEFT 2.540
CENTER 2.502
RIGHT 2.530
AVG. 2.524
2.954 2.747
3.014 2.758
3. oa4
3.017 2.771
lOb. Volatlies as received, %
PTM-3A
LEFT .47 .51 .49
CENTER .56 .56 .56
RIGHT .55 .49 .52
AVG. .53 .52 .52
10c. Weight change on Acetone wash, %
PTM-3A
LEFT .00
CENTER .00
RIGHT -.08
AVG. -.03
•03 .02
.07 .03
-.13 -. 01
-. Ol -. 02
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PREPREGTESTING
NASS-36298
U.S. POLYMERIC 0. E. 71108
FM 5839 NASA LOT# 3 U.S.P. LOT# C02139
Page 1 of 4
la. Resin Content, Soxhlet, % ROLL#I-S ROLL#2-S
CTM-6D 35.4 36.6
35.5 37.0
34.6 36.9
AVG. 35.2 36.8
NASA LOT# 3 AVERAGE 36.0
lb. Filler Content, Soxhlet, % 14.5 14.9
CTM-6D 14.5 15.1
14.1 15.1
AVG. 14.4 15.0
NASA LOT# 3 AVERAGE 14.7
lo. Cloth Content, Soxhlet, X 50.1 48.5
CTM-6D 50.0 47.9
51.3 48.0
AVG. 50.5 48.1
NASA LOT# 3 AVERAGE 49.3
2. Volatile Content, X 2.3 2.9
PTM-17B 2.4 2.8
2.4 2.__66
AVG. 2.4 2.8
NASA LOT# 3 AVERAGE 2.6
3. Flow, 1000 psl, X
PTM-19G
16.9 14.2
17.9 12.1
13.3
AVG. 17.4 13.2
NASA LOT# 3 AVERAGE 15.3
4. Resin Content, Dry basis, % 35.3 34.2
PTM-16F, Type II 35.1 36.7
32.9 37.2
AVG. 34.4 36.0
NASA LOT# 3 AVERAGE 35.2
5. Tack, Ibs 30 32
PTM-80 NASA LOT# 3 AVERAGE 31
6. Gel Time, seconds 32 39
PTM-20E NASA LOT# 3 AVERAGE 36
HITCO MATERIALS DIVISION
700 E DYER ROAD. SANTA ANA, CALIFORNIA92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
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FM 5839 NASA LOT# 3 U.S.P. LOT# C02139
7a. Atomic Absorption, ppm
CTM-53B
ROLL#1-S ROLL#2-S LOT#3 AVG.
Na 7 8 8
K 1 I 1
Ca 34 19 27
Mg 2 8 5
TOTAL 44 36 40
7b. Moisture Content, %
CTM-53B
ROLL#1-S ROLL#2-S
1.84 2.04
NASA LOT# 3 AVERAGE 1.94
7o. Ash Content, %
CTM-53B
.24 .27
NASA LOT# 3 AVERAGE .25
8. TGA, % Weight Loss st 500°C
CTM-51 (Nitrogen}
8.9 9.1
NASA LOT# 3 AVERAGE 9.0
See chart 8A-SB
9. DSC, *C
CTM-50A First Temp 183
ROLL#I-S ROLL#2-S LOT#3 AVG.
184 184
See Chart 9A-9B
10. Infrared (IRZB) Baseline .85
CTM-21C
See Chart IOA-IOB
• 85 .85
11. Environmental History Date manufactured: 2 May 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units
ASTM D792
ROLL#I-S ROLL#2-S
1.578 1.551
1.579 1.554
1.580 _.559
AVG. 1.579 1.555
NASA LOT# 3 AVERAGE 1.567
13a. Tensile Strength, ksi, WARP
FTMS 406-1011
AVG.
NASA LOT# 3
12.63 17.07
13.56 16.76
12.61 17.34
12.82 16.04
43.58 16.61
13.04 16.76
AVERAGE 14.90
Page 3 of 4
FM 5839 NASA LOT# 3 U.S.P. LOT# C02139
13b. Tensile Modulus,
FTMS 406-1011
msl, WARP
AVG.
NASA LOT#
ROLL#1-S ROLL#2-S
2.80 3.19
2.78 3.52
2.79 3.69
3.33 3.21
2.77 3.75
2.89 3.47
3 AVERAGE 3.18
13c. Tensile Elongatlon,
FTMS 406-1011
%, WARP
AVG.
NASA LOT#
.79 1.10
• 96 .98
• 80 .86
.66 .93
1.0__2 .89
.85 .95
3 AVERAGE .90
14a. Flexural Strength, ksi,
FTMS 406-1031
WARP
AVG.
NASA LOT#
25.91 29.31
22.21 27.91
22.29 31.30
26.98 28.80
26.52 27.81
24.78 29.02
3 AVERAGE 26.90
14b. Flexural Modulus, msi,
FTMS 406-1031
WARP
AVG.
NASA LOT#
2.72 2.95
2.58 3.12
2.23 4.03
2.82 3.61
3.06 2.3%
2.68 3.21
3 AVERAGE 2.95
15B. Compressive Strength,
FTMS 406-1021
ksi, WARP
AVG.
NASA LOT#
20.01 20.09
19.84 20.28
19.30 20.97
22.01 20.59
19.10 20.56
20.05 20.50
3 AVERAGE 20.28
15b. Compressive Modulus,
FTMS 406-1021
msl, WARP
AVG.
NASA LOT#
3.48 3.65
3.68 3.79
3.13 4.04
3.23 3.64
3.39 4.46
3.38 3.92
3 AVERAGE 3.65
Page 4 of 4
FM 5839 NASA LOT# 3 U.S.P. LOT# C02139
16. Double Shear Strength, ksi
FTMS 406-1041A
AVG.
ROLL#1-S ROLL#2-S
4.18 3.26
4.29 3.77
3.85 3.49
3.76 3.47
3.7___22 3.76
3.96 3.55
NASA LOT# 3 AVERAGE 3.76
17. Earcol Hardness, Units
ASTM D-2583
(Average of 10 determinations}
70.5 72.5
NASA LOT# 3 AVERAGE 71.5
18. Residual Volatiles, %
PTM-98
1.79 1.89
1.72 1.89
1.78 1.87
AVG. 1.76 1.88
NASA LOT# 3 AVERAGE 1.82
19. Resin Content, Pyrolysis, %
CTM-14B
30.83 33.35
30.45 33.42
30.85 33.53
AVG. 30.71 33.43
NASA LOT# 3 AVERAGE 32.07
20. Acetone Extraction, %
CTN-IEA
3.40 3.47
3.25 3.79
3.29 4.12
AVG. 3.31 3.79
NASA LOT# 3 AVERAGE 3.55
21a. CTE, in/in "F with PLY
PTM-61B
-1.45 2.04
-1.92 -1.53
AVG. -1.69 .26
NASA LOT# 3 AVERAGE -.72
21b. CTEp in/in =F Cross PLY
PTM-61B
5.97 8.29
5.23 12.96
AVG. 5.60 10.63
NASA LOT# 3 AVERAGE 8.11
See Chart 21A-21B
U.S. Polymeric
Hamid M. Quraishl, Manager
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. Polymeric O.E. 21108
Filler Lot for NASA Lot# 5
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Carbon Content .................................... 1
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Ash Content ....................................... 1
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TGA, *C at 50% Loss ............................... 1
TGA ............................................... 2
Particle Size Distribution ........................ 2
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CHARTS
TGA ................................................. 6A - 6C
Particle Size Distribution .......................... 7A - 7C
Page
FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
Filler Dot _or _6SA Lot# 5
I. Carbon Content, %
QAI-5560
SAMPL_
#5A-I #5A-2 #5A-3
99.27 99.36 99.28
NASA LOT# 5 AVERAGE 99.30
2. Ash Content, X
PTM-71B
0.000 0.011 0.005
_.00_ 0.005 _.0_0
AVG. 0.000 0.008 0.012
NASA LOT# 5 AVERAGE 0.007
. Atomic Absorption, ppm
CTM-53B
(Values are average of
2 determinations)
Ca
Mg
LI
TOTAL
lo£2
3a. Moisture Content, % .010 .000 .000
CTM-53B ,_.0_3! .0oo .000
AVG. .016 .000 .000
NASA LOT# 5 AVERAGE .005
3b. Ash Content, X 0.000 0.010 0.025
CTM-53B _.015 _.015 0.0_0
AVG. 0.008 0.013 0.018
NASA LOT# 5 AVERAGE 0.013
. pH, Units 5.25 5.55 5.55
ASTM D1512 5.40 5.50 5.60
AVG. 5.32 5.52 5.58
NASA LOT# 5 AVERAGE 5.47
. Particle Slze, microns AVG. .50 .45 .50
S.E.M. procedure Maximum .99 .79 .88
(Average values are Minimum .16 .20 .20
o£ 20 determinations) Std. Dev .27 .15 .19
NASA LOT# 5 AVERAGE SIZE .48
6a. TGA, *C at 50% Loss
CTM-51
837 870 880
NASA LOT# 5 AVERAGE 862
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 * _ (910) 595-1130 * FAX # (714) 549-2858-5-2437
#5A-I #5A-2 #5A-3 LOT#5
AVG._.
Na 18.5 18. • 19.0 18.5
K 2.0 2.0 2.5 2.2
2.0 2.0 2.0 2.0
0.0 0.0 0.0 0.0
0.____o 0.0 0.0 0.0
22.5 22. • 23.5 22.7
Filler _ot for NAS_ _o_# 5
6b. TGA
CTM-51
See Charts 6A-6C
7. Particle Size Distribution
CTM-72
See Charts 7A-7C
7s. Particle Size, microns
CTM-72
#5^-I
.90
AVG. .95
NASA LOT# 5
#5A-2 #5A-3
.90 1.08
.as .s8
.89 1.03
AVERAGE .96
Page 2 of 2
U.S. Polymeric
Hamid M. Qursishl, Manager
Quality Assurance Department
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I. Resin Sollds, %
PTM-TC
2. Specific Gravity @ 25°C
PTM-29C
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 5
3. Viscosity, Brookfield, cps. @ 22.8°C
PTM-14C
4. Gel Time, min:sec
PTM-47B
5. Atomic Absorption, ppm
CTM-53B
(Valves are averages of
one determination)
6. Volatiles, Gas Chromatography
CTM-55
7. TGA, % Weight Loss at 500"C
CTM-51 (AIR)
8. DSC, temperature "C
CTM-50A
9. HPLC
CTM-49A
10. GPC, Average molecular vt.
CTM-49A
#5-1
78.2
78.9
78.1
AVG. 78.4
Na 12
K I
Ca 2
Mg 3
AVG. 19
1. 203
10,000
3:54
Page 1 of 2
See Chart 6A
16.3 (U.S.P.)
See Chart 7A
189
See Chart 8A
See Chart 9A
1489
See Chart IOA
II. pH, units 8.3
CTM-1B
._ HITC_.,OMATERIALS DIVISION700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407
USP-39A Resin Lot for NASA Lot# 5
12. Phenol Content, %
CTM-55 Appendix 1
13. Chang'e Index, ml.
CTM-5B
14. RbS_ Minimum Visa_slty, aps.
CTM-57A
15. NMR
Vendor procedure
#5-I
14.02
14.39
AVG. 14.20
24. I
Min. Visc.
#5-1 235
See Chart 14A
See Chart 15A
Page 2 of 2
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L
Hamid M. Quraishi, Manager
Quality Assurance Department
TYPICAL GAS CHROMATOGRAPH SET-UP
ORIGINA.L PAIGE IS
OF POOR OUALI'I_,,
OpeTator_
Column
Oie. il+.,,_..
Liquid Phas+_
It. $ ,,i_.I
$upport_Mesh
Carrier Gas '_t_-,
Rotameter
Inlet Pres _._l_7_psi|Rate _ ml/min
CHARTSPEEO
SAMPLE{,z_IP,'_c<PA,_-I
Size_
Detector ,.'F _l_-,T>
Volta£e
Sensit.
Flow Rates,_ml/min__
Hydrozen,_;Xl2. iir_._,/_
Scavenge
Split
TemperatureL Oc__
Oet._ Injj_l:2l_:_
Column Initial
Final _l_-
RateJ._.._J___ i
Solvent "T"I'-I_ . J
T
GAS CHROMATOGRAPHY STANDARD SOLVENT
TEST METHOD CTM-55
STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,)
MEOH .6
ETHANOL 1,18
MECL2 1,28
ACETONE 1,45
IPA 1.83
THF 3.08
ACETONITRILE 3.2
CRESOL 4,03
MEK 4,08
FURFURAL 15.03
TOLUENE 17.98
CHLOROBENZENE 19,6
PHENOL 22.08
NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES,
*_ REAL
FV
¢f
I
E
FINAL FULL
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TIME CHROMATOGRAM :k_*
SCALE MV =1000.00
-- -1=--
",)ERrIc-AF SCALE FACTOR: 1X
7
-J m
4_
13_
15_
18_
CHART 
SAMPLE US_39_ 5-I
MISC C=0.I1522
TIME 1539
DATE. 12"16/86
OPERATOR: .JGZ
RUN TIME" 30.00
DELAi TIME" 0.00
CH_t4: 0
RET PEAK
TIME AREA
GMS/ML
MINUTES
1.
4 2
5 4
6 5
7 5
13 11
15 1G
16 17
17 18
18 19.
19 2I.
20 21.
65 113540
90 1265100
50 4459
00 2337
50 3785
65 9414
95 2969
83 3178
08 2327
78 1467
$0 60561
93 331290
6.306 2
70 267 3
248 4
130 4
210 3
523 1
165 2
129 2
081 2
3 364 2
I_ 401 3
TOTAL AREA= 1880427
THRESHOLD= 1
MIH PK MIDTH= 15
AF'EQ REJECT= 1000
PEAK
HT,
966E:
78069
121
144
$37
531
120
86
83
27
10574
12260
SAMPLE: USF'39A 5-I
MISC." C=0.I1522
TIME: 15:$9
DATE: 12,'16/86
OF'EPATOR: JGZ
RUN TIME: 30.00
DELAY TIME: 0.00
CHAN: 0
GMS/ML
MINUTES
PK RET PEAK AREA
NO. TIME AREA %
3 1.65 113540
4 2.90 1265100
19 21 80 60561
20 21.93 331290
6.413
71.455
3.421
18.712
TOTAL AREA=
THRESHOLD= I
MIH.PK.WIDTH=
AREA REJECT=
1770491
15
10000
B
L
2
3
2
3
PEAK
HT.
9668
78069
10574
12260

'ART NO. 990088 CHART 8A
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RUN NO__I-lATE (_'_-_ ",_'_,
OPERATOR /_t_
SAMPLE: 7
_5P-3_ 5-/
ATM /t/2.- /_1
FLOW RATE Z_/1_-/z3q/_
Z
T-AXIS
SCALE, ° C/in ._t
PROG. RATE, oC/min _"
HEAT / COOL___ISO__
SHIFT, in 0
DTA-DSC
SCALE, oC/in _,0 /'_._
[mcal/sec]/_n__
WEIGHT, mg 9, (_
REFERENCE
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******** AREA PERCENT REPORT ****--***
Sample Name: USP39A,5-I,C=6.89 Operator Initials: OGZ .
)ate: 09-05-1986 12:21:10 Method:PHENOLIC DATA FILE: A:PHENO30. PTS *
interface: 4 Cycle#: 30 Channel#: 0 Vial#: N.A. *
Starting PeaL: Width: 10 Threshold: .01 *
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 *
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *
Detector 0: 220NM/.5AU Detector 1: *
Misc. Information: LENGTH=25 *
_rting Delay: 0.00 Ending Retention Time: 10.00
Ret Peak Area B Peak Normalized Area/
Tim_ Area % L Ht. , % Height
1.80 87265 52.6720 2 4839 100.[)00 18.0
2.07 78411 47.3281 2 4724 89.854 16.6
tal Area: 165676 Area Reject: 1000 One sample per 1.C)00 sec.
Xd
s,,=o
II
W
.a
U
I.S
M
-I-
X
.3
UI
0
-I
i
M
X
0
0
d
N
t.S
Z_
d..t
X
tJ
X_
0
LI.I_
0<.1
I_ I
W
LI.03
I-D.
,CO_
8']
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I
GPC CALIBRATION PLOT
*_* Calibration Data ***
Calibration Name:
Misc Information:
Fit Type: 3
Lo9 Mol Wt = A + B× + Cx^2 + Dx'3
A= 2.538977 B= 2.115815 C= -.5646824
Coefficient of Determination: 0.9902
Ret Time Molecular Weight
D= 3.606432E-02
Lo9 Mol Wt
3.50 35000 4.544
4.33 15000 4.176
4.83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Lo9 Mol Wt GPCC_LIBR_IONPL_
185
184
183
2
18
m
m
I
1
16 Z.9 3.9
I I I
4.8 5.8 6.8
Reteulion Tiae oe Vohme
m
m
m
i
7.8 8.8
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TA FILE A:GPC40.HDR TAKEN 08-06-1986 13:33:08
-,_- -*- -*-- -*- -*- -*- -*- * GF'C REF'(.3RT .._- -.- --v,--.-. --x---.- -x,-
Sample Name: USF'39A 5-IIC Operator Initials: GBF *
Date: 08-06-1986 13:23:35 Method: DATA FILE: A:GPC40. PTS *
Inter face: 5 Cycle#: 40 Channel#: 0 Vial#: N.A. *
Starting Peak Width: 60 Threshold: 0 *
Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector 0: 254NM/.IAU Detector I: *
Misc. Information: CALIBRATION/GPC *
******************************************************************************
arting Delay: 0.00 Ending Retention Time: 10.00
_libratior, file: GPCPHEN
,lecular Weight Distribution Averages
_seline'_IMES: 3.85 to
ocess TIMES: 3.85 to
_tal Area: 204360
_= 1489
_= 254
_/Mn= 5.8488
4377
1264
10.00 MW: 22295 to 2
10.00 MW: 22295 to 2
3
Mol Wt
18
4
Los Mol Wt vs. _reaz-Cumx
/
/
_RT 14A
i,JJJ J J , hlsiJ i J , IiJ,J_ t J J |,tJ,J i J s llss,J J J t
T
• 4 4
4 • 4
.. u.
0
/
4
4 4_'444
4 4 - _
44 4 0
Illll J i I hd4111 I I I hllll I l I hlllJ I I I hllll I l I
(V) _SlOd e¥_ t
W W
0 0
e.
Rheb_,'_etrics RECAP II
xperiment No. : i Sample No. : 1
itle:
AEA FIMEEF_FRINT VISCOSITY PROFILE USF' 39ARESIN NASA LOT5-1 (B-351)
perator :CP
ate and T._me : Friday, August 15, 1986 - 4.0:1-_..:0!
perating Mode : DYNAMIC °
weep Type : CURE
eometry : DISK" & PLATE
RADIUS : 25.00
GAP : 0.5C_
ores :
TRAIN =50%
REQUENCY =10 RAD/SEC
ORIG/NAIS PAGE Ig
OF POOP, QUALITY
ND. ETA*
P','DI SE
1 C; I-- _ ,._ -_ ,-,, _, -/_'.8__+t,O_.
2 8. 13 _e+0'.')2
3 7. ]3Se+0C:2
4 5. q60e+OC>2
5 ,';.e76e.,-002
6 3. _07e+002
7 3. 129e-'-002
8 .,.._504e+0O2
9 2. 004e+002
i0 I. 609e+002
I ! 1.318_+002
12 1. 079e_002
13 B. 938e+00!
14 7. 477e+001
:- 6. 194e_-001
16 5.3!0e+001
17 -I.65_Ze+001
18 4. 132__+001
19 3.7! 0e+001
20 "_.290e+001
21 2. 947e+001
22 2. 649e+001
, ,.410e+0013
24 2. 151e+001
25 1. _42e+001
26 I. 755e+001
27 1. 577e+001
28 1. 430e+001
29 i. 372e+001
3 _.-I 1 "_== ....
-: 1. 143e+0:7_I
32 1. 005e+Cx:_ 1
33 9. 122e+0C10
34 E. 10C,e+!:x:_O
%"ym-
_,_ 6. _23e+000
36 6. 168e+000
37 :._ 475e÷000
38 4. 671 e+OOC,
39. 3. 435e+000
40 2.861 e+'500
41 2. 349e+000
42 _ 42-'e+00(')
-'m _ .
43 "_ 406e+Cx"C)*"o _ _
44 2. 742"e+00C:
45 2.6a3e+000
46 2. 641e+000
47 2. 532e+000
48 2. 622_.+000
49 2. 850e+00C_
50 "_. 130e-'-,::,C,0
ETA "
POISE
8.92_e+.002
8. 131e+002
7. 129e+,:,c_2
5. 949e+002
4. 865e+0C 2
3. 897e+002
3. I15e+002
2. a?Oe+002
1. 987e+@02
1. 591 e+002
1. 295e+002
1. 055e+002
8. 671e+001
7. 187e+001
5. 907e+001
5. ':::'31 e_'::>O 1
4 •380e+C'01
3. 880e+C>0 !
3. 492e+0C> 1
3. 103e+001
2. 790e+001
2. 517e+001
2_Zie+r>Al
2. 047e+001
1.8,19e+00 .I
1. 678e+001
i. 508e+00!
I. 368e+001
I .309e+00!
1 .210e÷001
1. 097e+0C) I
9. 729e+000
8. 869e+000
7.9!4e_000
6. 819e+000
6. 092e+000
5. 420e+000
4. 640e+00C)
3.4!5e+000
854e+000..-j
2.24C)e+000
2. 177e+0,00
2. 246e+000
=. i19e+000
-. 181e+000
15?e+C)r)O
1. 606e-_0C)0
1. 740e+000
2. 090e÷000
" 505e+000
E_A a'
POISE
4. 624e+001
3. 566e+001
3. 548e+001
"_ 631e+001
•_'i. 176e+001
2. e76e+001
2. 866e+001
2. 654e+001
2. 625e_001
2.32ee.'-001
2.435F.-'+001
2. 290e+001
2.167e+001
2. 063e+001
1. 863e+001
i. 696e+001
I. 570e+001
1. 420e+001
.253e+0C, 1
I. 095e+001
9. 496e+000
8. 277e+000
7. 364e+000
6. 587e+000
5. 936e+000
5. 147e+000
4.5S6e+00C}
4. 192e+000
• 1 .-,,e+L)L,L}
3. 313e+000
3. 206e+000
2. 526e+000
2. _34e-'-000
i. 730e+000
I. 196e+000
9. 605e-001
7. 744e-001
5. 372e-001
3. &79e-001
I. 942e-001
7. 054e-001
1. 062e+000
• .-'yz_- - ,,B. _,:._,e-(.)C,1
I. 74!e+000
I. 493e+000
1. 531e+000
I. 957e+000
1. #62e+000
I. 938e+000
I. 877e+000
TORQUE
GRAMS-CM
1 . 127e+002
8.99C)e+001
7. 504e+001
6. 137e+001
4. 912e+001
.935e+001
3. 144e+001
5!8e+C)01
2. 022e÷001
I. 655e+001
1. 356e_001
i. 122e+001
9. 388e+000
7. 766e+Cx:x)
6. 658e+00C)
5. 838e+000
5. 179e+00C)
4. 652e+00C)
4. 123e+Cx:x)
3. 695e+000
3.319e+000
3. 020e'_'D:'>O
2. 694e+000
2. 434e+000
2. 200e+000
1 .975e+000
1. 794e+000
i. 719e+000
I. 573e+000
I. 432e+000
1.26,::'e+000
I. Ia2e+000
I. 015e+000
8. 680e-001
7. 726e-001
6. Ps4e-001
5. 849e-001
4. 304e-001
3. 583e-001
2. 942e-001
3. 036e-001
3. OJ 5e-O01
3. 437e-001
3. 310e-001
3.310e-001
3. 170 e- 001
3. 285e-001
•3.566e-001
3.91 9e-()0 1
TIME
I"11N.
2. C,C,Oe-C-:) 1
1. 000e-"000
2. Cx':,,;,e+C,C,O
3.00C_e+C)O,:,
4. O00e+O00
5. 000e +000
6.00C)e+OC<)
7. O00e+O00
8. C)Cx)e+OC)O
9. 000e+000
1. 000e+00
I. 100e+001
1. 200e+001
1.30 0 e + C>01
1. 400e+00!
1. 500e+00
I. 600e+001
1. 700e+001
1. 800e+001
1. 900e+001
2. C)C}Oe+C)O 1
1C)C)e+O r)1
2. 200e+0C) 1
.'. 300e+001
2. 400e+Cx:) 1
2. 500e+001
2. 600e+001
":'700e+Cx:) i
2.80r:_e+001
2.9,:,,:,e+001
3 •00:.'_'--+':)01
3. 100e+C)O1
3. 200e+001
3.30 C,e "+-00
3. 400e+001
3. 500e-,-001
3. 600e+C)01
3. 700e+O01
3. 800e+001
3. 900e+00 !
4. 000e+001
4.100e+001
4. 200e+001
4. 300e+001
4. 400e+001
4. 500e+O01
4. 600e+001
4. 700e+001
4. 800e+O01
4. 900e+001
DEG. C
3. OCx:'e+001
3. _ {;Oe+OOI
•-_. 3 :,0_-_-00I
3.5C,'::,e+001
3.60:::e _'001
3. 800e+001
zl. (:)C,t::e+,:'i,,::)1
4. 200e+,:5C) 1
4. 600e+Cx]1
4.70C:,e+00 !
zl.qOOe+OC) 1
5. 100e+001
5. _"200e_ :)C' 1
5. 500e+001
5. 700e+001
5.90qe+001
6. 1,:v)e+001
6.300 e + 001
6.500 e + 001
6.60C)e+0C, 1
6.80C)e+001
7. C)00e+001
7.2CK, e+001
7.40,:)e_-00 !
7. 600e+001
7. 800e+001
8.00':.='+001
8. 200e+0C_ i
8. 400e +'])01
8. 500e+001
G. S,:_Oe+001
8. 900e+001
9. I00e+001
9.30C:e?'-C'01
9.500 e + 001
9. 700e+001
9. 900e+O01
I .010e+002
.030e+002
.05 Cu_-'-.::,O2
1. 070e+002
1. 090e+002
1. 110e+Cx:>2
1. 130e+C'02
!. 150e+0('>2
i. 170e+002
I. 190e+002
!. 200e+002
1 .220e+002
ORIGINAL PAGE I_
OF POOl( QUALITY:
-___ PINGEP:mPINT ",,:IT:C_SITY PF.,'Om-TLE USF ....... "- " _,JAS;_ (r_-_.Jl)
40. ETA* ET_ ' ETA" TORQUE T IPIE
F'OISE F O!SE F OISE GRA' :S-CM MIN.
51 3. 662e+000 2. 895e+b00 2. 243e+000 4. 582e-00 i 5.00,:_e+001
52 3. 809e+000 3,23ae+0C_0 2.0 ! Ie+000 4.76& _=-::,01 5. 1(x-le+,:x:_1
53 3. 423e _000 2. 945e+000 1 .746e+000 4. 257r-O,J'l 5. 200e+001
54 4. 720e+000 4.33_-1,e+000 !. 870e+0::,0 5. #Ozle-O01 _. 300e+001
55 7.517e+O00 7. 059e+000 2.5S_ -e_-rh:hZi 9 •413e-001 5. aOOe_-O01
56 1 .248e+C'O 1 _ . !6;:)o-0,:I1 4.601 e+C,'O0 1. 562e+0 _.'x} 5. 500e+001
57 2. 466e+001 2. 256e+001 9. 953e+000 3. 038_+000 5. 600e+001
58 6.417_+001 5. 123b+_0 ! 3. 864e+CXT_ ! G. 038E +,.'iEX:_5. 700e+001
59 3. _'26e+002 1. 400e+002 3. 668e+002 4. 919e_-001 5. 600e+001
60 2. 702_-.+00 _2 3.2 !7e+002 2. 683e+rx._3 3. 377e4-,."02 5. 900e+001
TEMF
DE3. C
1. 240e+002
1. 260e+r:02
1. 280e+0 :;2
i .300e+002
1 .330e+002
! .330e+002
1. 340e-_'zx:_2
1 .3_P,',De+Cx:,2
i. 39 :,e+002
1 .400e_- :'02
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FABRIC TESTING
NAS8-36298
U.S. Polymeric O.E.
PWB-6 Fabric for NASA
71108
Lot# 5
PAGE
Breaking Strength, WARP ........................... 1
Breaking Strength, FILL ........................... 1
Carbon Assay ...................................... 1
Hydrogen Assay .................................... 1
Nitrogen Assay .................................... 1
Visual Inspection ................................. 1
Specific Gravity .................................. 1
pH ................................................ 2
TGA ............................................... 2
Atomic Absorption ................................. 2
Moisture Content .................................. 2
Ash Content ....................................... 2
Filament diameter, WARP ........................... 2
Filament diameter, FILL ........................... 2
Thread Count, WARP ................................ 2
Thread Count, FILL ................................ 3
Areal weight ...................................... 3
Volatiles ......................................... 3
Weight Change on Acetone Wash ..................... 3
CHARTS
Visual Inspection ................................... 3A - 3B
TGA ................................................. 6A - 6B
la. Breaking Strength,
ASTM D1682
lb. Breaking Strength,
ASTM D1682
2a. Carbon Assay, %
MDQAI 5560
2b. Hydrogen Assay, X
MDQAI 5560
2o. Nitrogen Assay, X
MDQAI 5560
3. Visual Inspection
QCi-102
4. Specific Gravity,
PTM-84
FABRIC TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
pWB-6 Fabric for NASA Lot# 5
Ibs/in, WARP
#5-1 #5-2 LOT5 AVG
PICK 28 32 30.0
CENTER 28 30 29.0
PLAIN 3._.33 2_.8.8 30.5
AVG. 29.7 30.0 29.8
lbs/inch, FILL
PICK 29 26
CENTER 35 34
PLAIN 31 3....66
AVG. 31.7 32.0
27.5
34.5
33.5
31.8
PICK 99.6 99.9 99.75
CENTER 99.9 99.9 99.90
PLAIN _9.9 99.9 99.90
AVG. 99.8 99.9 99.85
PICK <.01 <.01 EST .001
CENTER <.01 <.01 EST .001
PLAIN <.01 .01 EST .006
AVG. EST .001 EST .004 EST .003
Units
PICK .2 .1 .150
CENTER .1 .1 .100
PLAIN <..._1.1 ,1 _ST .055
AVG. EST .10 .1 EST .102
See Charts 3A-3B
Page 1 of 3
1.8404 1.8008 1.8206
1.8343 1.8068 1.8206
_,8298 _,8081 _.8190
1.835 1.805 1.820AVG.
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
Page 2 o_ 3
pWB-6 Fabric for NASA Lot# 5
5. pH, Units
CTM-24B
AVG.
#5-____!I #5-2 LOT5 AVG
8.4 7.8 8.1
8.4 8.___0 8.__!2
8.4 7.9 8.15
6. TGA, "C at 50% Weight Loss
CTM-51 (AIR}
SET UP# I
#5-I 900
SET UP# 2
#5-2 852
See Chart 6A-6B
7o. Atomic Absorption, ppm
CTM-53B #5-I #5-2
Na 4 5
M 3 2
Ca 38 38
Mg I I
Li _qO O
AVG. 46 46
LOT5 AVG
4.5
2.5
38.0
1.0
O..l__O
46.0
7b. Moisture Content, %
CTM-53B
.005 -.005 .000
7c. Ash Content, %
CTM-53B
.025 .025 .025
80. Filament diameter, microns, WARP
S.E.M. (Diameters are an average of 10 measurements}
AVERAGE 8.90 9.42 9.16
Minimum 7.55 8.60 7.55
Maximum I0.00 I0. I0 I0. I0
Std. Dev 0.84 0.54 0.74
8b. Filament diameter, microns, FILL
S.E.M. (Diameters ore an overage of 10 measurements}
AVERAGE 9.31
Minimum 8.40
Maximum 10.95
Std. Day 0.81
9a. Thread Count, per inch, WARP
PTM-SA
AVG.
29
29
28
28
29
28.6
29
28
28
29
29
28.6
hOT5 AVG
29.0
28.5
28.0
28.5
_9.0
28.6
PWB-6 Fabric for NASA Lot# 5
9b. Thread Count, per inch, FILL
PTM-5A
AVG.
#5-1 #5-2 _OT5 AVG
26 26 26.0
26 27 26.5
26 26 26.0
27 27 27.0
27 27 27. O
26.4 26.6 26.5
1Ca. Areal Weight as received, gm/4x4
PTM-3A
LEFT 2.329
CENTER 2.287
RIGHT 2.38?
AVG. 2.334
2.231 2.280
2.234 2.261
2.276 _.332
2.247 2.291
lOb. Volatiles as received, X
PTM-3A
LEFT .69 .72 .70
CENTER .57 .63 .60
RIGHT .54 .62 .58
AVG. .60 .65 .63
IOc. Weight change on Acetone wash, X
PTM-3A
LEFT -.09
CENTER .04
RIGHT .00
AVG. -.01
-. 23 -. 16
-. 09 -. 02
-. 13 -.07
-. 15 -.08
Page 3 of 3
U.S. Polymeric
Hamld M. Quraishl, Manager
Quality Assurance Department
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PREPREG TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
FM 5839 NASA LOT# 5 U.S.P. LOT# D09338
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PREPREGTESTING
NAS8-36298
U.S. POLYMERIC 0. E. 71108
FM 5839 NASA LOT# 5 U.S.P. LOT# D09338
Page 1 of 4
la. Resin Content, Soxhlet, % ROLL#I-S ROLL#2-S
CTM-6D 33.4 33.3
33.6 35.1
34.2 34.1
AVG. 33.7 34.2
NASA LOT# 5 AVERAGE 34.0
lb. Filler Content, Soxhlet, X 14.7 14.7
CTM-6D 14.8 15.5
15.1 _5.0
AVG. 14.9 15.1
NASA LOT# 5 AVERAGE 15.0
lc. Cloth Content, Soxhlet, X 51.9 52.0
CTM-6D 51.6 49.4
50.7 50.9
AVG. 51.4 50.8
NASA LOT# 5 AVERAGE 51.1
2. Volatile Content, X 2.1 2.2
PTM-17B 2.2 2.3
2.___3 2.2
AVG. 2.2 2.2
NASA LOT# 5 AVERAGE 2.2
3. Flow, I000 pal, X
PTM-19G
9.7 8.1
7.5 8.7
9.__Z 9._!.1
AVG. 9.0 8.6
NASA LOT# 5 AVERAGE 8.8
4. Resin Content, Dry basis, _ 37.0 32.6
PTM-16F, Type II 37.5 35.9
37.5 35.___!
AVG. 37.3 34.6
NASA LOT# 5 AVERAGE 36.0
5. Tack, Ibs II 8
PTM-80 NASA LOT# 5 AVERAGE I0
6. Gel Time, seconds 86 59
PTM-20E NASA LOT# 5 AVERAGE 73
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
Page 2 of 4
FM 5839 NASA LOT# 5 U.S.P. LOT# D09338
7a. Atomic Absorption, ppm
CTM-53B
_OLL#1-S ROLL#2-S LOT#5 AVG.
Na 20 21 21
K 2 3 3
Ca I0 11 11
Mg 2 2 2
Li 0 _00 _00
TOTAL 34 37 36
7b. Moisture Content,
CTM-53B
% ROLL#1-S ROLL#2-S
1.99 2.13
NASA LOT# 5 AVERAGE 2.06
7o. Ash Content, %
CTM-53B
.05 .05
NASA LOT# 5 AVERAGE .05
8. TGA, % Weight Loss at 500°C
CTM-51 (Nitrogen)
8.9 9.5
NASA LOT# 5 AVERAGE 9.2
See chart 8A-SB
9. DSC, "C
CTM-50A First Temp 184
ROLL#1-S ROLL#2-S LOT#5 AVG.
183 184
See Chart 9A-9B
10. Infrared (IRZB) Baseline .84
CTM-21C
See Chart IOA-IOB
• 87 .85
11. Environmental History Date manufactured: 25 July 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units
ASTM D792
ROLL#1-S ROLL#2-S
1.556 1.548
1.556 1.547
_. 546
AVG. 1.555 1.547
NASA LOT# 5 AVERAGE 1.551
13s. Tensile Strength, ksl, WARP
FTMS 406-1011
22.10 21.95
20.55 21.23
21.33 21.38
20.09 25.05
_0.95 _9.88
AVG.
NASA LOT# 5
21.00 21.90
AVERAGE 21.45
Page 3 of 4
FM 5839 NASA LOT# 5 U.S.P. LOT# D09338
13b. Tensile Modulus,
FTMS 406-1011
msl, WARP
AVG.
NASA LOT#
ROLL#1-S ROLL#2-S
4.34 3.99
3.95 4.05
3.97 3.85
3.85 4.56
4.06 3.67
4.03 4.02
5 AVERAGE 4.03
13C. Tensile Elongation,
FTMS 406-1011
X, WARP
AVG.
NASA LOT#
.80 .80
.82 .75
.95 .77
.85 .74
.81 .78
.85 .77
5 AVERAGE .81
14a. Flexural Strength, ksl,
FTMS 406-1031
WARP
AVG.
NASA LOT#
39.98 37.73
35.68 37.63
33.85 37.38
37.45 37.71
35.83 36.32
36.56 37.35
5 AVERAGE 36.96
14b. Flexural Modulus, msl,
FTMS 406-1031
WARP
AVG.
NASA LOT#
4.81 4.28
4.28 4.22
4.04 4.01
4.06 4.13
4.06 4.40
4.25 4.21
5 AVERAGE 4.23
15a. Compressive Strength,
FTMS 406-1021
ksl, WARP
AVG.
NASA LOT#
26.13 23.59
23.30 24.12
26.00 22.89
24.07 23.48
25.34 23.15
24.97 23.45
5 AVERAGE 24.21
15b. Compressive Modulus,
FTMS 406-1021
msi, WARP
AVG.
NASA LOT#
5.14 4.73
4.29 3.92
5.20 4.59
5.11 4.73
5.05 4.72
4.96 4.54
5 AVERAGE 4.75
FM 5839 NASA LOT# 5
16. Double Shear Strength, ksl
FTMS 406-1041A
17. Barcol Hardness, Units
ASTM D-2583
(Average of I0 determinations}
18. Residual Volatlles, %
PTM-98
19. Resin Content, Pyrolysls, %
CTM-14B
20. Acetone Extractlon, %
CTM-18A
21a. CTE, in/In °F with PLY
PTM-61B
21b. CTE, In/in *F Cross PLY
PTM-61B
Page 4 of 4
U.S.P. LOT# D09338
AVG.
NASA LOT# 5
_OLL#1-S ROLL#2-S
4.22 4.52
4.08 4.26
3.80 4.07
3.99 3.97
3.85 4.47
3.99 4.26
AVERAGE 4.12
69.0 68.9
NASA LOT# 5 AVERAGE 69.0
1.92 1.99
1.94 2.00
_.92
AVG. 1.93 1.98
NASA LOT# 5 AVERAGE 1.96
34.49 33.85
34.88 33.96
33.26 34.35
AVG. 34.21 34.05
NASA LOT# 5 AVERAGE 34.13
5.92 5.78
6.15 6.97
7.56 5.54
AVG. 6.54 6.10
NASA LOT# 5 AVERAGE 6.32
-1.30 .99
1.82 -1.98
AVG. .26 -.50
NASA LOT# 5 AVERAGE -.12
2.28 5.03
6.41 20.37
AVG. 4.35 7.70
NASA LOT# 5 AVERAGE 6.02
See Chart 21A-21B
U.S. Polymeric
Hamld M. Quralshl, Manager
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108
Filler Lo_ for NASA hot#
1. Carbon Content, %
QAI-5560
_AMPLE
#2A-_
99.31 99.18 99.40
NASA LOT# 2 AVERAGE 99.30
2. Ash Content, %
PTM-71B
0.0 0.0 0.0
0.0 0.0 0.0
AVG. 0. • 0. • 0. •
NASA LOT# 2 AVERAGE 0. •
3. Atomic Absorption, ppm
CTM-53B
(Values are average of
2 determinations)
#2A-1 #2A-2 #2A-3 LOT#2
AVG.
Na 7.0 7.5 9.0 7.8
K 1.5 1.0 2.5 1.7
Ca 2.5 1.5 2.0 2.0
Mg 0.0 0.0 0.0 0.0
Li 0.0 0.___00 0.0 0.___00
TOTAL 11.0 10.0 13.5 11.5
3a. Moisture Content, %
CTM-53B
.041 .034 .039
.031 .020
AVG. .036 .027 .042
NASA LOT# 2 AVERAGE .035
3b. Ash Content, %
CTM-53B
0.005 0.000 0.015
0.000 0.025
AVG. 0.003 0.013 0.008
NASA LOT# 2 AVERAGE 0.008
4. pH, Units
ASTM D1512
4.60 4.40 4.50
4.60 4.60 4.70
AVG. 4.60 4.50 4.60
NASA LOT# 2 AVERAGE 4.57
5. Particle Size, microns
S.E.M. procedure
(Average values are
of 20 determinations}
AVG. .56 .57 .52
Maximum .90 1.25 1.17
Minimum .23 .20 .25
Std. Dev .22 .28 .24
NASA LOT# 2 AVERAGE SIZE .55
6a. TGA, "C at 50% Loss
CTM-51
842 850 857
NASA LOT# 2 AVERAGE 850
HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 * (714) 54_1101 • TWX (910) 59_1130 • FAX # (714) 54_285_2437
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Filler Lot for NASA Lot# 2
6b. TGA
CTM-51
See Charts 6A-6C
7. Particle Size Distribution
CTM-72
See Charts 7A-7C
7a. Partlcle Size, microns
CTM-72
#2A-I #2A-2 #2A-3
.86 .97 .95
.85 _ .92
AVG. .86 1.02 .94
NASA LOT# 2 AVERAGE .94
U.S. Polymeric
Hamid N. Quralshl, Manager
Quality Assurance Department
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I. Resin Solids, %
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RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108
USP-39A Resin Lot for NASA Lot# 2
#2-1 #2-2
78.8 78.7
78.7 79.3
79.1 79.6
AVG. 78.9 79.2
Lot# 2 AVERAGE 79.1
1.189 1.193
Lot# 2 AVERAGE 1.191
3. Viscosity, Brookfield, cps. @ 22.8"C 17,400 16,800
PTH-14C Lot# 2 AVERAGE 17,100
4. Gel Time, min:sec
PTM-47B
4:00 4:20
Lot# 2 AVERAGE 4:10
5. Atomic Absorption, ppm
CTM-53B
(Values are averages of
four determinations)
of 2
6. Volatlles, Gas Chromatography
CTM-55
#2-1 #2-2 LOT2 AVG
Na 25.0 20.8 22.9
K 1.0 0.5 0.8
Ca 7.5 7.0 7.3
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 35.5 30.3 32.9
7. TGA, % Weight Loss at 500°C
CTM-51 (AIR)
See ChQrts _A-6B
39.4 38.2
Lot# 2 AVERAGE 38.8
8. DSC, temperature °C
CTM-50A
See Chart 7A-7B
190 189
Lot# 2 AVERAGE 190
9. HPLC
CTM-49A
See Chart 8A-SB
10. GPC, Average molecular wt.
CTM-49A
See Chart 9A-gB
1800 1631
Lot# 2 AVERAGE 1716
See Chart IOA-IOB
HITCO MATERIALS DIVISION700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ° (714) 549-1101 . TWX (910) 595-1130 . FAX # (714) 549-2858-5-2407
11. pH, units
CTM-1B
12. Phenol Content, %
CTM-55 Appendix 1
13. Chang's Index, ml.
CTM-SB
USP-39A Resin Lot for NASA Lot# 2
14. RDS, Minimum Viscosity, cps.
CTM-57A
Page 2 of 2
15. NMR
Vendor procedure
Lot# 2
#2-1 #2-2
8.4 8.5
AVERAGE 8.5
13.29 13.65
12.94 13.31
AVG. 13.12 13.48
Lot# 2 AVERAGE 13.30
23.6 23.8
Lot# 2 AVERAGE 23.7
Min. Visc.
#2-1 172
#2-2 124
AVG. 148
-c
114
114
114
See Charts 14A-14B
See Charts 15A-15B
U. S. Polymeric
Hamld M. guralship Manager
Quality Assurance Department
TYPICAL GAS CHROMATOGRAPH SET-UP
i i
Oo,r,,:,
Column
Length /_,_-
O+e. I),.V--+_-•
Liquid Phaze+/_£1"lO00
It. J .... <'3,1
Suppott_
Mesh _ .I,_ •
Carrier Gas' Hz_'
Rotameter
Inlet Press.__sd:_..psig
Rate_ ml/min
CHARTSPEED
SAMPLE_Size
i |
,,,, t_.IttI_
Detector F.[.I_
Voltage
Sensit.
F/or Rites, ml/ain__
HydrozenJ'::Z_.Xir.._'_.
Scavenge
Split
Temperature. °C
Column Initial _z'_
Final +._IAQ'- I
Rate __c_--/_r_. I
Solvent _'L_ _ I
Co.cn._ _
GAS CHROMATOGRAPHY STANDARD SOLVENT
TEST METHOD CTM-55
STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.)
MEOH ,6
ETHANOL 1,18
MECL2 1.28
ACETONE 1,45
IPA 1,83
THF 3.O8
ACETONITRILE 3.2
CRESOL 4,03
MEK 4,08
FURFURAL 15,03
TOLUENE 17.98
CHLOROBENZENE 19.6
PHENOL 22,08
NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES,
ORIGINAI] PAC,-E IS
OF. I:_OK QUAI.,rI'_C
t#_ REAL TIME CHEOMATOGF:AM :t_.#
F
L t
t ,
L \
--INAL FULL SCALE MV.=!OO0 O0
SRt_F:LE : "" ,..-LI.:,r'39A ;' 1
t'1I :- F. r: = 0 1119 o e,I_'/ML
TIt_E • !2
DATE • '.-'
OFERR TOR
.2
I 1.'66
JC"
PUN TIME 30.00 MINLITES
DELPY T" E: 0 00
C.HAN : ,,
AFT "'-"At-' RI;'E A B
TIME -- Eft ;. L
5 1 c5
E. I .78
7 27..30 3335700 81
; 5. OE' 6873
':' 5 55 5751
11 6 S:-'. 42E'.2
"d_ -1.2 t" 5., 1 l _-_1
i_ i i. TO 157-',-:
_5 16.27 I;-6
34 21 ?:5 E :.;,'-;0
3,'Y, 22 O0 7T-:-:60
-F_54 075 S
,".:'., 30 1 ....3 Z
201698 4 940 2
7O8 3
!49 4
141 4
105 4
105 4
827 4
,,,.7 3
82'_ 2
1 . 6E7 2
8. 766 2
TOTP' RP:ER= 40 F-_:_'45 E
THPE-,HOLD= 1
P_If-' FI WIDTH= 15
_I:'E _ PE JE,"T = 1000
PEAk
HT.
35S
11467
11452
90562
_1
417
182
172
80
767
10096
14_15
.#,
CHART 6A
VEF'TICAL SCALE F_C.TOF' i>:
7_
6-
19_
25_
..-,,
LISF _,gR 2'- 1
c=o. 1119o
TIr,:L 12:59
DATE: 12/11/86
C,PERRTOP: ._IGZ
PUN TIME: 30.00 MINUTES
DELAY TIME: 0.00
C:HAN: 0
PK PET PERK AREA E:
NO. TIME AREA _; L
PEAt.
HT.
5 1 65 79730 1.965 2
6 1.78 201690 4.972 2
7 3 30 3335700 82.225 3
19 11.70 13778 .340 3
34 21.85 68060 1.678 2
35 22.00 357860 8.821 2
TOTAL RPEA= 4056818
THRESHOLD= I
RIM FI WIDTH= 15
AREA REJECT= 10_00
1146,7
11452
98562
767
10096
14615
n_*.$: REAL T IME
ORIGINA, T]PAC_ l_
DI_.POOR QUALIT 1
C:HPOMATOGRAM _'_ I
SCALE
CHART6B
FAC TO_" •1):
L
F INQL
,..,ira-
FULL SCALE MU.=100@.8_
16_
33.
I
I
I
I
I
I
!
SAMPLE
M IS C.
IJSP3_c,H 2- 2
C=0. 10080 el_/Ml
TIME. 14:47
{,ATE 12/I 1/86
OF'EF'_TrtR . JGZ
, !ELh TIME: 330.00
DELP'/ "IME: O.GO
CHF_N : 0
M I NLITES
RET PEAK
TIME AREA
AREA E:
% L
: I
6 7.
7 5.
8 5.
16 Ii
34 21
35 22
633 26933
69 3982338 6
3£ 36953388 633
08 48338
58 4532
7_ 14184
££ 53228 I
_3 3376528
TOTAL APEH: 4449534
THRESHOLD= I
MIN.PK.WIDTH= 15
AREA REJECT= 1080
.061 7
703 2
849 3
109 4
102 2
319 3
196 2
462 3
F'EAF
HT.
360
11.-".3,0
89961
199
478
714
100E:3
14774
8RMF'LE LIS r39Fi 2-2
MI'--:C. C:=0. ! OOE',OGMS/NL,
TIME: 14'47
DATE: 12.'11...'06
OF'ERATOR: JGZ
F.:UN TIME: 30.00 MINUTES
DELAY TIME 0 00
CHRN - 0
PK PET PERK AREA E:
NO TIME AREA % L
5 1.69 298230 6.742 2
6 3.38 3695300 833.542 3
34 21 88 53228 1.20F 2
35 2Z.03 376520 8.512 3
TOTAL AREA= 442_278
THRESHOLD= I
MIN PI..NIDTH= 15
AREA REJECT= 15_00
F'EAk.
HT.
1133370
89961
10083
14774
CHART7A
I0
:II:> 0
WY tO
Z ($) I-- (l)
LIJ'_ _ _
O00tY
IJJ .tY
I--tr)_-
I I I I I t I I I I I I t
[
o
v
0
0
O)
0
OO
0
t_
o
v
$
o
0
T
UJ
v
@
0
V
E
@
PART NO. 990088 Cl-_ _
RUN NO_ OA_E_
OPERATOR_
SAMPLE: ,2 _ _/
ATM /f_/.,c @__../_
FLOW RATE_
ORICrNA_; P_a2(;_ I[S
T-AXI____ DTA-D,
SCALE, _C/an 50 ISCALE,
PROG. RAT_, °C/rain 2 D
HEAT. / COOL__ISO__
SHIFT, in _)
•--.. _£-°
SC
oC/in /,0,_ "
[meal/see)/in__
WE,GHT.. .2-
REFERENCE
t_vJ E_
W
R
I.JJ
J
m
n-
<
>
0
W
rr
3
IN
<
w
0 50 100 150 2OO
!
" -t " -
f
25O 3OO 35
TEMPERATURE, cC (CHRO_
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PART NO. 990088
ORIG,.. ,a._. _-';. :.._
..... !3
OF POOR QUALITy
_,RI 8B
0 50
I
1
1 O0
J !
150 200
CHART 9A
DATA FILE A:PHENO20. HDR TAKEN 09-01-1986 15:13:56
******** AREA PERCENT REF'ORT ********
******************************************************************************
* Sample Name: USP39A,2-1,C=5.555 Operator Initials: JGZ
* Date: 09-01-1986 15:13:56 Method:PHENOLIC DATA FILE: A:PHENO20.PTS
* Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A.
* Starting Peak Width: 10 Threshold: .01
******************************************************************************
* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN
* Detector O: 220NM/.5AU Detector 1:
* Misc. Information: LENGTH=25
******************************************************************************
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peak Area B Peak Normalized Area/
No. Time Area % L Ht. % Height
1_ 0.73 225b 1.2208 1 562 2.392 4.0
2 1.82 94314 51.0355 2 5417 100.00c) 17.4
3 1.97 29598 16.0160 2 5094 31.382 5.8
4 2.07 58633 31.7278 2 5278 62.168 11.1
Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec
I
I,i,I
.,.I
<
U
In
)B
0
.J
X
0
d
,,',l N
o
°03
ZN
_N
O_
X
h _
o_
N I
OU
Z
l.d
•,-.-t
O. I
I I_I
I-. 0.,
E_ "Q
S3
8t_
g*|
-- +
O RT 9B
DATA FILE A:PHENO27.HDR TAKEN 09-05-1986 11:31:38
******** AREA PERCENT REF'ORT ********
*******************************************************************************
* Sample Name: USP39A,2-2,C=6.99 Operator Initials: JGZ
* Date: 09-05-1986 11:31:38 Method:PHENOLIC DATA FILE: A:PHENO27.F'TS
* Interface: 4 Cycle#: 27 Channel#: 0 Vial#: N.A.
* Starting Peak Width: 10 Threshold: .01
*******************************************************************************
* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18
* Solvent Description: THF/WATER, 2:1 BY WEIGHT
* Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN
* Detector 0: 220NM/.5AU Detector I:
* Misc. Information: LENGTH=25
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peak Area B Peak Normalized Area/
No. Tim_ Area % L Ht. % Height
2 1.82 96860 53.0012 2 5305 100.000 18.3
3 1.97 28712 15.7109 2 4980 29.643 5.8
4 2.07 57179 31.2879 2 5119 59.032 11.2
Total Area: 182750 Area Reject: I000 One sample per 1.000 sec.
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GPC CALIBRATION PLOT
*** Calibration Data ***
Calibration Name:
Mist Information:
Fit Type: 3
Log Mol Wt = A + Bx + Cx^2 + Dx^3
A= 2.538977 B= 2.115815 C= -.5646824
Coefficient of Determination: 0.9902
Ret Time Molecular Weight
D= 3.606432E-02
Log Mo] Wt
3.50 35000 4.544
4.33 15000 4.176
4.83 3600 3.556
5.09 2350 3.371
6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Lo9 Mol Wt GPCCALIBRATIONPLOT
185
4
18
3
111
2
10
I
18
m
m
m
n
m
w
m
I I ! ! I
2.9 3.9 4.0 5.0 6.0
Betention Ti,,e or Pol,,,,e
?.8 8.0
CHART.IOA
ATA FILE A:GPC33.HDR TAKEN 08-05-1986 17:47:28
Sample Name: USP39A 2-1=2.68 Operator Initials: GBF *
Date: 08-05-1986 15:48:25 Method: DATA FILE: A:GPC33.PTS .
Interface: 5 Cycle#: 33 Channel#: 0 Vial#: N.A. *
Starting Peak Width: 60 Threshold: 0 *
******************************************************************************
Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *
Misc. Information: CALIBRATION/GPC *
*******************************************************************************
tarring Delay: 0.00 Ending Retention Time: 10.00
:alibration file: GPCPHEN
iolecular Weight Distribution Averages
:aseline TIMES: 3.85 to
rocess TIMES: 3.85 to
otal Are_: 243177
lw= 1800
In= 334
lw/Mn= 5.3756
Iz= 4852
Iv= 1551
10.00 MW: 22295 to 2
10.00 MW: 22295 to 2
4
le
Log Mol Wt vs. _reax-Camx
3 2 1
IB IB IB
75
58
25
8
8
18
CHART 10B
IA FILE A:GPC34.HDR TAKEN 08-05-1986 17:50:20
******** GF'C REF'(]RT ********
Sample Name: USP39A 2 2 2.68 Operator Initials: GBF *
]ate: £)8-05-1986 16:04:45 Method: DATA FILE: A:GPC34.PTS .
Interface: 5 Cycle#: 34 Channel#: O Vial#: N.A. *
Starting F'eak Width: 60 Threshold: 0 *
*****************************************************************************
Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 5C,0A *
Solvent Description: THF *
Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector 0: 254NM/.IAU Detector I: *
Misc. InformatiDn: CALIBRATION/GPC *
arting Delay: 0.00 Ending Retention Time: 10.00
libration file: GPCPHEN
lecular Weight Distribution Averages
seline TIMES: 3.85 to 10.00 MW:
ocess -_IMES: 3.85 to
tal Area: 198243
1631
328
/Mrs= 4.9600
4349
1407
22295 to 2
10.00 MW: 22295 to 2
_rea Lo9Mo] Wt vs. #reax-Cu_x Cu=
2.? 188
Hol _t 5 4 3 2 1
18 18 18 18 18
?5
58
25
8
8
18
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,r--m- _ r-.Rheometr_c __ Fr_L_r I
_ri_ n,er_t No. : _" S_mp]e No. : 1
le:
A FINGERPRINT VISCOSITY PROFILE USP _QA PESII ,# NASA LOT2-1
_at_rr :CP
__ and Time : Friday, Augu__t J5, 1986 - _2.30:_7
ae
r_ting Mode : DVWAMIC
ep Type : CURE
merry : DISK _, F'LATE
RAD_ US : -_J._00
GAP : O. 50
e_
AIN =507
QUENCY =I0 RAD/SEC
ORIGtN_, FA_
OE I_OR QUALrl_
5,-'_FI';E_ERFFIHT VISCOSIT¢ i:'RE.gI'- USF -59A F ESIN N#,BA I _T-'--I
ETA* ETA ' ETA" 70F_QUE T I ME
F'O _T__ PO I SE F'O ,TSE _::P-.P'AM=--r'_-,,._ _,: i't _.N.
1 --'._"489e+00_ --.'_ 4 _-2_:__ " ,--_. 4. _a,,'_--_"_'_I_. 3. !72e--002 _:.'_C100e--001
":' "_ 642 ......'5,',X 2. 641e+C_r'3 4 r;8_p+."x-_l 3. X7,h_+r,',_ ! 000e-,-000
3 _._"42_;_*0':.','_. _ .'.'_42_e+(,_')_.., 7. 15qe+Cx]l..... 3. C,_ Ye÷'}(_2 2. Or, Oe+(,-x,
4 2. 051e+003 2. 051 e+003 3. 626e.001 2. 607e+002 3.00Oe+000
5 J . 636e+0C}3 1. 636e+003 _. 6 J 2e+O01 2. 076e_-(:'02 4. 000e+000
6 1 . -8-,e+UO_, 1 2_2e+0,::3 3 520e+001 1. e_.... ,__ .... • 5. 000c.+000
7 _. _57e+002 9. 849e+002 3. 027e'001 I. 245e+002 6. 000e+000
8 7. _;_,Je+O J.,: 7. =='" " ""_ . .,J_; .,e+,) ).. _" 754e+0(')I 9 537e+001 7 000e+000
9 5.7_=6e+002 5. 790e+002 2.59 Be*,:',::i 7. 296e+001 8. 000e+OCx]
10 4. 479e *002 4. 473e+002 2,357e+001 5. 638e+001 9. C_O(_e_-D':'.:_
i 3. 477e+002 3. 469e+002 2_ P6ee_-,>C;l 4. 376e+::'01 I ._'_OOe+001
• ,a. 715e+002 2.7;'_6e+002 "_ 17 .[ e._-',:)O 1 _,. 4 i 4e,-C_01 t. 100e+001
.. ,-% J- •1_, -. !36c+002 n 126e--0c32 2.0a4 e+O(_ ! 2.6_=6e+':,0 -I I .2CiAe*OC_ !
14 ,.'B93e+002 1 .___'.÷u,v,_'_q-_- " "i"_ -._056e+001 _.? 126=.-_,::x:_1 1.3"_r_e+00_ 1
15 I. 371 e+0C,2 I ._-:.56e+0C,2 2.031 e+C,C)I 1.72_e+0C! i .,_.::',:_+,:u'i1
16 1. 1 !0e+002 1. 094e+0C_2 !. 8ege+001 ! ,-i74e+001 1.5r'Oe+001
17 9. ,-)a_ e+O01 8.87ee+Oq I i. 708e÷().) 1 1. 1_35e+(_01 1. 600e+0(: 1
18 7. 470e_-00 ! 7.3,Z _-,e+,':, :i 1. 478e+001 "_.39-_e+000 1.7':_0e+001
19 6 -4ce+.,ul 6 1J 6e+0,-)I t 2_qC_e+,',C,_ 7.8a_e+c;O0 1 8::)Oe+O01
20 5. 336:_+001 5. 221 e+O01 1. 105e+001 6. 692e+0 }0 1, _00e+001
21 4 60a,_+<X'_l 4 506e+001 9.4XTe+OC,_ 5.777e+000 "_ C;00e+O01
22 x. _75e+00 l U. 897e_': ':, ._ 7. 82_e+0:::'0 a.. '.-7-3.5e+'::x:'O 2. 100e_-0'} 1
23 U. 4!_e+C A1 3. 357e÷C,,-,_ 6.4._=0_, -_ :'00 4.29 l e+OOO 2.20t'_e+001
2a 2. 971e+00 [ 2. Wl 6e+001 5.717e+O':)O 3.73 [e+O00 2.30C)e+'-' 7'i
25 "_ 57±e+,:,01 _ 57-,_+;',01 5.
..i, -". --...... 12-_e+':-")t'u])3.,---'-:"c4_+;')(>")........ 2. Zl(')F)e"i"_ )..__
2.6 2.2--0e_0'31 2. 1 _ I e+O01 4. 110e-O00 - . _OOe+Or.'O 2. 500'-3.00!
27 1 . _'40e_-C,O1 ! . 9,->7e+_01 7. 540e+,:u.',,"' -" _7,4e_-0,:,C _ 2.60C'e+C,(_!
_:q._ I . _0e-0;3 _ 1 . 657e+:7'01 .7.. 2_:-_ _-_"":{"_ _ . . _ ,.._. 1 _-..t e+000 _._..7{'q,r:-O,:_ 1
29 1 . q E_,.')b-_O0 i 1 . 45"Ze+,':_.31 2..-2_ i 6e .-,:,.:,() ,t . 857e+000 2.80(-:e+O01
30 1 . 3.28e+001 1.2-_ _.e+001 2.741 e÷00:'l 1. 667'.:,+-: ,0 2_ 9'.:x:;e _C'01
3! 1 . .I 25,_+.';,:" i 1 . :105e.+r,.} 1 2. 093e+000 1 . 411 e+000 3. 000e+001
32 i. _',':'7cc,+001 9.917e+ 0,:, 7' 1.751 e-_':_00 1..26,!e+000 3. 10.3e+00
33 9. 1 _5e_000 9.05,'_e+Orx:_ 1. 573e?÷.'n3.'_ _ . 15"2_--+000 3. 200_-='::x:: !
34 7. _12e+000 7. 827e+000 1. 152e+000 9. _3,:'c-00! 3. 300e+001
35 7. I ?Ze*O00 7. 145e+000 8. 1qSw-O::,'J 9. _'_-'e-OC, l 3. zC;,r,e+;:,'O1
.36 6 315e+000 6 .... """ ...........• . ,8_,_+:._,.L, B Vl6_-C:r:l 7.9_Se-:'x'_! 3 50'9e+001
37 5.6C:-_e+000 5. 600e+0C'0 3.20 !e-.Z'O1 7. 044e-001 E. 600e+OC'l
T_ 4. 670e+000 4. 658e+C-90 3. 331e-001 5.96C_,-0C_I 3. 700e+001
-_9 4. 120e+000 4. 120e,-000 0.00 ::e+OAO 5. 175e-00! 3. BOOe+001
40 3. a7C_e+O0_ 3 470e+00C_ zt =- ..... -_ -- r',,', ,-, -...... U / e-uU" 4. 352_ .... :',01 ,_.. ¢;' ..... e+,_,U 1
,11 "2. 989e+000 __."8S #,,_+C'¢:'0 0 . 000e-_(x}O. 3 . 627e-001 4 . ".P";.• _:....• .'_"),1
42 "__.743e+000_ __.'_724e+000 3. _E::'__-001 3.445e-001 4. 100e_-00!
4._-5 2. 657e+000 _:'_.,_ 1e+000 6. Ul 0e-001 3.7,35e-001 4.2r)0_+()01....
44 o. 102e _;)Cx:_ 2 .053e+000 zl.494e-001 ,.'_642e-rx'_i.. 4 .300e+.901
a5 1 906e+00c_ _ o= ..... . - ......... e+ux)O 4 519e-001 o394e-001 a 400e+00!
-'__:_ I . 7"_"_+ m,-i-._ .,, 1 . _,-'-"_-.,., .."_-_;-',_ 4 . 072s-001 2 . 162e-C:01 zi.. 500e+001
a.7 ,",":.c,__-r,.',r _ 202_+00C_ 6 =_- ''1 .;: ........• .-... .. .. .. -..... L.e--,.iL) '-.E_m,le-r)O ! 4.6t";r)e+C)C_I
4'-3 _..'_627o+00r_ -.'_ 56_'_,_-0Cn'_ 5 . 5'37_-001 -_. 301 e-O :,' _. "4 . 700e+00!
49 2. S83e+::>00 2.78_'5.e+000 7. 547e-001 3.621 e-001 4. 800e+001
5Ci 3. 024.'_---.:,00 2. 'B:3e+00,:i 1. 135e _000 -_.799e-001 4. 900e+001
-VE[lC,
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6.9Or,e+00 !
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ORIGIN'AL PAC_ IS
OF POOR QUALl'l"36
_Z_-.'GEF,'_'RZ'_TVISCOSITY PROFILE USP 37A RESIN NASA LOT2-1
E'rA* ETA ' ETA" TORQUE T IME TE_'IC'
POIEE POISE FOISE G_,_:,MS-C M MIN. 2EG_ C
: 2.6_!2e+000 2. 503e+000 8. 451 e-O01 3. 320e-001 5. 000e_-001 I. 23©_-._-002
] 3. 438e+000 3. 279e+000 1. 035_-000 4. 316e-001 5. lOOe+001 I. 250e+002
S 4. 448e_-000 4. 263e+000 1.26_e+000 5.5:_:__e-001 5. 200e+O01 I. 270e_-002
; 5. 984e+000 5. 761e+000 I. 618e+000 7. 514e-001 5. 300e+001 1. 290e+002
9.317e+000 8._88e+000 2.454e+:00 I. 171e+O00 5.400e+00! 1.310e+002
1. 470_+001 I. 401e+001 4. 424e+000 I. 845e+000 5. 500e+O01 I. --T'30e_-002
ORIGIi'_,_L _'AC_£ IS
O_ POOR QUALtI_
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Rheometr_cE RECAP II
_-iment No. : .'5 Sample No. : i
FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT2-2
-ator :CF'
e and Time : Friday, ALLgust 15, 1986 -- 13:50:53
"ating Mode : DYNAMIC
_p Type : CURE
,etry : DISK & PLATE
RADIUS : 25. O0
GAP : O. 5,'_
-_s
IN =50%
]LIENCY =10 RAD/SEC
ORIGINAL PAOE IS
OE POOR QU_
F_,4G=r,:-._,=.,JTVISE'OSI'TY F'RDP-ILE USF -*_"... ,-, RES:iN )eAE,A ' OT2-E
ETA_ ETA ' ETF " TOP, OLtE T I F';E T E,".F
POISE POISE "-'D 3 SE GPAHB-CM HIN. DEE,. [
2.74Be_003 2. 747e+003 4. q'63e+O01 3.5,'.;Oe_,L,n2 2. 000e-001 -_. 2C',;e+001
2. 751e+003 2. 750e+003 5. 589e+00:l 3.5,:'-'-+002 1. OOC)e+O :)0 3.20Q_,-'-,')O t
2.407e+O,':)_-, 2.40"7e+003 4. 550e-'-or)l _'2,.062a+C'02 2. 000e.4-.')C)q 3.30:he+O:
I .952e÷003 I. 9._ e÷L)0o ,4. I--,4e_-001 -o 476E +r)_')2 3.0t');')e+,')0A 3.50C'._+0() 1
J. 521 e+003 _. 520e+r)03 3. 489e÷001 I. 925e+002 4. 000e+000 3.60":{=-+ 00 J
I. 181e+003 I. 180e+003 3. 659e4001 I. 493e+002 5. 000e+000 3.8:)0c_+001
9.014e+002 9.010e+002 2.7!7e+001 I. 1"77P÷002 6. 000e4000 4.00C)_+0,':;!
6. eSle+002 6. 845e+C)02 2. 800e+001 8. 640e+0C) I 7. 000e+000 4. 100e: :'31
5. 225e+002 5.2 !9e+Cx:)2 2. 522e+001 6. 579e+001 E(.000e+0C)r) 4. ":,00E÷00 i
4. 013e+002 4. 007e+002 2. 174e+001 5. 052e+001 9. 000e+000 4. 500e+001
_. 136e+002 3. !29e+002 2. I J2c-0C)I 3.94-;e+0'.:,! _ .000e+0")! 4. 700e+0,:,i
_ 457e+0()2 "_ 449e+C)02 2.(')13e+001 3.090e+001 1 100e+0C'I 4.900e+001._m .... -"m . - m
i. 938e+C,02 I. 928e+002 I. 99zle+001 2. 436e+001 ] .20,')e+001 5. _00e+001
I. 561e+002 1. 549e+002 I. 938e÷001 1. 961e+001 1.30,')-=+C)0! 5. 300e+:)01
I. 257e+002 I. 244e+002 I. 839e+001 I. 580e+001 I. 400_:4.":0_ 5. 500e+001
1. 014e+002, I. 0,-'3e+002 1. 543e+001 1. 273e+001 1. 500e+001 5. 700e+001
8. 340e+001 8. 234e+001 1. _20e+001 I. 047e_-00! 1.6£:0e+001 5. 900e+0C) i
7. 033e+001 6. #40e+001 I. ]45e+001 8. 840e+000 I. 700e+0.:_ 1 6. C),::'0E+,')01
5. 969e+0C)I 5. 884e+001 I. 001e+00_ 7.4_6e+000 I. 800e+001 6.2(')£)_+00 ]
5. 047e+001 4. 972__+0,:)I 8. 644e+()00 6. 340e+000 i . 900e÷001 6.40,:_e+001
4.34 (')e+001 4. 276e+00! 7. zi40e+000 5. 447e+000 2. (:)0C)e+00 ! 6. 600e+00J
3. 759e+001 3.70ie+001 6. 560e+000 a. 720e+000 2. 100e+001 6.8.00e_-00i
3.215e+001 3..168e+00t 5. 477e+C)00 4. C)34 e+OOC) 2. 200e+00i 7. O_',_-)e+ 0C: 1
2. 777e+001 2. 736-_-,-001 ,a. 723e+000 Z':. 48_e+000 2. E,OOe+O01 7. 200e+,:)31
2 370_'_'_').r)I "->' Gggt=+OC)I 4. 1"72e+000 " 977e+000 " 40C)e*,')O! 7.4,:)0e+0,:_
2. 079e+001 2. 049e+001 3. 492e+000 2.6':)_e+000 2. 500e+0-)i 7. 600e+00 i
.794_÷001 1. 770e+001 2.92-_ E +0C)(:) 2.25Z:e+0C_0 2. 600e_00 i 7.70,be-_ 001
I. 5,:)6_-00! 1. 483e ,-C)01 2. 647e+000 I. 89,.')e+000 2. 700e+001 7. 900e+00i
i. 327e+001 I. 309e+001 2. _97e+000 i. 666e+000 2.8(>0e+00! _. ! C'0e+{>0J
1. 166e+001 I. ! 54e+::)01 I. 650e+0C)0 1. 463e+000 2.9_:)0e+001 8. 300e+,'::,':.) _
9.7-_=...,-2+000 9. 579e+000 i . 7ziE'._ 000 I . 222e+000 3. C),:)Oe+O0 J 2.5C)Oe_' O01
8.8_0c. "_"}00 E_. 742e+00C) 1.3! !e+000 1. i ! C)e+000 3. 1 _.-)C)_--+00 i 8.7,2):,._--_,:,0 !
8. 088e+000 7. 995e+000 1. 222e_C)00 1 .':::._5_-,"00 3. 200e+001 8. _::,:)E._:),::1
7. 16_e +C)00 7 • 105e+000 9. 554e-001 9. 000e-0('i .I .-,.300e+001 9. i ):),:)e+::)::i1
5. 902e+000 .5.868t_+00C) 6. 306e-C)C) 1 7. 406e-0,7) 1 ": 4rK)_+'.:)01 9.._':')c_b-"':)':'!
5. z_C_'qe+00:', 5.35_-e-+C)00 7. 368e-00_ 6. 783e-C)C)I 3. 500e+0C)I 9.5C),:)e+0::)l
3. 945e+00C) 3. 945e+C)r)C) 3. 298e-0C)2 4.95] P.-,::)01 _. 600e+0C)-I _)."7,2):)e_-C_;:)
3. 514e+0C0 3.50Ge+000 2. 691e-001 4. 410e-001 3.70,}e+00} 9. 900e+001
3. 057e÷0C.)0 _. 055e+0C)0 _ . 028e-001 3. B _-',5e-::)01 3. _,':)0e+00 :_ 1 . OOC:e+C)02
2. 824e+0C)0 2. 824_+000 5. 250e-002 3. 546e-0C)1 _. 900e+001 1.02,:)e+0C)'='
"_ &39e+00C) "_ 6_C8e+000 _, 008P-,:)C)2 "_ 310e-001 4. 000e+0(') J t .0_0e+0,:;2
"_ 532_.÷000 2.5ZS',2e+C)00 0.0C),:,'e+000 3. 180e-C)01 4. 100e+O':;! 1, (-_6;').,+':q2
2./-,_.._,_+(-)r)(-)__. .. ._." 619e+0C)0 I . 781 e-C)Ol "5_,.29Be-001 4. 200e-_.0 ..-)i ..i 08,::)e+C".:)2
2. 504e+000 2. 427e+000 6. 148e-001 3. 143e-001 4. 300e+001 I. 100e+002
1. 607e+0C)0 1.519e+0C)0 5. 247_-0C'.1 2.019e-001 4.4 00e+0C)I I. 120e+002
i. 244e+00C) I. 234e+000 1. 583e-001 I. 560e-001 4. 500e+001 !. 140e+002
2. 421E.4-000 2. 36Pe+0C'0 5. 321e-001 3. 040e-00! 4. 600e+001 1. 160e+002
3. 097e+000 2. 937e_-000 9. 815e-001 3. 888e-001 4. 700e+001 !. 180e+002
2.6Eq e+00() E. 593e+000 6. 906e-001 3.37C)e-001 4. 800e+001 I. 20C)e+C)02
2. 321 e"-0':)0 2. 208e+000 7. 159e-001 2. 914e-001 4. #00e+C)01 1. 220e+002
ORIGINAL PA@E IS
OF POOR QUALIFy
A FINGE":FR!NT V!SCOSITY _=,OFiLE USP 39A RESIN NASA LOT2-2
ETA* ETA ' ETA" TORQUE T IPIE TEMP
_-'u-- ISE POISE POISE GRAMS-CM MIN. _--'_,__ _. C
_I 2. 992e+00": 2.7'-_3e+000 1. 074e+000 3. 755__-001 5. 000e_-001 1. 240e+002
;2 3. 334e+000 3. 139e+000 I. 12_-e+000 4. 188e-001 5. 100e+001 1. 250e+002
;3 4. 323e+000 4.6q_Oe+000 I. 125e+000 6. 053e-001 5. 200e+00! 1. 270e+©"2
_4 6. 376e+000 6. 167e+000 1 ._ 1:'e4000 8. 006e-001 5. 300e+001 1. 290e+002
_5 1. 043e+001 9. _72e+000 3. 074e+000 1. 309e+000 5. 400e+001 1. 310e+002
ORICrN'A£ pA_OE lr_
OF. POOR QUAL/'Ty
_m__-'_:_I:_.J_ ....... m-_-_==__-- _"--_z=----_= ==._I__---__
=--=-_--...-_--.=__. - - - _ _ SCAN
:_ " A.;'..::::" .i i ., | ::J _! : _"::: : ,_ .::],',, ii _';::-i_+_-_" _;_- ::._) ..... ::,,+::,. ! .... 0 " --_ _ _ i
"_ ' , ..... + , • .................. _........ ! 'I '" _' i :':i"'," ;;!: -- -_ 0 _'
:.=.-._--__ _ ::: _-_ "-:-:-=: ,=-._-----r --,---z_, .... _ _---:=.--==.'(----'-:=_'i: : : : [... t _ _ " " I_
_----. -'=-_ ":,-_:-:n---_.-- ++ _ ' : _!: " :':_ "I : • | '_ : _: :: :: _: t: "------'= .. _i_
----_--'--_=_-=-_---_-'::-':_ .... --I,=----_ -.... _+: :-i---: .... ; _.... .-- [ -
&_
--------I- .... _-+:'---=--+- ...... _---- : _ ....... :T-",-'_::=-= L -, ,: l ;; '" •
:, ;,,i -::_';:' :q, ::- ::i,-i ,:: !:.'-;i,!_-:':)' .... i.__.._,. _:.-,-. ; ---I : ,
"t ,I , I' , '
._._-. _ : _---_'_ ""x : ..-_,_-;=---r _ " . ....... --+- -.-_
-- '. • + .,,., "' _- . + I ---:- --' ....... I " 'i' "..... :
. ' : " "-_:__-_-=-_-=--_.::::==___-____L_- '_ _:-_ ..... :L..:___!+_,-- ' -- :i' :. " -:-
......... , . ._ -_ ....... J .........
-_==-__, ..... L----_---_-----+ 'I ......
": ' ' i ' ...... -.... + , .-_ ,,_ :'.-:: ::::l _:i :i ':. :_ __L__ _r_ =i _i_a_ _ " ]
' .___'....... = _-=._--:=-'-' ;-:: t .... _ ....... _ .......... : ', : _ < 0 __ '-
---_. _:_ .....: :_-TTr ... ..... :+l ..... _: _:____L_:__'_:I__: ....
• _ '_ ' ...... :_-- "_-::-J"::::12----::--+ _...... ' "' _ - 7: F]
_=-_. _--#.__ ..... .__" ' ', i , ,:: ', ',_-:-- _u
......., .....::. =_:.:..:=-_._---=_- :=_F:_:_== : ---_ ..... --__" _ - - -
.+-+.-!: --i--;--: - :t :'. +, -L: .... -J +..... + ................. _ __._
.... _ ...... _9........ _-- - _- _-__:+_:__._: _:-:=_-.= ::.-._-_ .... ._:_.._I= ....
==I_-_--_; ...... [ .... : ....... "::- - , I .... , '_ _ .
..................................=____++j+-........ _==--_,'-=_-",-_--- I---=:"----+:=::- ...... r:-:i _.=.: :-::=_T: , ._ ': _ :"_ F / I = . , _ I 1 ' " I -- -+, .: :., ;, :+ , _ ) ,) _ . .... | ..... r--=_--_---i-__--_+_L-:----
' ' + "+..... I := :; :+: + "+ q" I ..... -- =
_--_ ---- -__--. --, __ .---=_: =_: _-_
'"",:, , ....... .- ::" :9-_.+_ ...... i +:' ,_!! : =I= ": " !-:-:-':+ = ,_ !2-:__ " : .____._--_; llt IN i
•--__-=-_........... _ .... i..::::.:: I.'T: :-_--. :-_:-== i ::. i--__=_:= =_ _i_=
--'- ..... _---++==--__ .... -_==--+--_=-_+-.... ,-+..... _ ..... ----i..... "--- < io _--I- > !
' , s ,'A : ! ..... + ."" - , ::: : - : "++ =--_----T .... ]" -------- ,:'mT--_----_--_' .+'------=-III:_
._=___ .... ___ ....... _ ..... '-I----_ .... _ ..... ----=-==..--..--z' =_ _ _- - -_ -_ ---
:. ., _ ! i ..... J -.,. : ! ; , -- ___ .... - =-_ -" ___
=_--=-_Tz,_::=J-_---_- ----I':T +-T-I--,'---_, r--_:_:_ -_-==_--- _-_--,, t:: _ UJ
-- - .... _-_-----i_=_=;_:---"-i ": ":-" ":I_+ ---_--+-_- + "'-----T--I_--- --:+r-_----' '-t--------l_ ------'l _i:
"------_L . __.L_.--=--' " _I--" _ L_+. i "' ,_.__:__;.i ....... -+-- - • - ____T___ _ ___. el el _
--- _" -': ¢_ :-----: _--:- .......... --==-: -T'--'I__= - -- 1-- -- .'=--;---r_-- "_ --'--" --,
+ : - " .... , _ _:"- ._ '+_ ' ' '.._ .' " i .... : : . _----'?: --_ ....... :
' ,,1:-- -i <"-- _-i ,, ! - , ' I : i : • , 0
- : ., ......... _ i :_ _-r,=_ ..... _ -,'i ": :,:: i '4' = i. I i_'I i {-)_
: ......... ,_ZL_:_: .... -:-----:+ .... =-+-1-- --'-_i ='-_-r-_ --- _ .... +=_ ---- t ---------P'------ :_
.------T-_--------=L-=--_ i i ..... ":9;=--_,:'i .... _'i ...... : ..... _ ::+ :'- "- _;-' " i
==_===,-=.., =_ - • ( I .+ : ....... + . !_w+ j.;,o
- ---, i . . i--:.---l-.-_-l--:-, _ : _.=___ = _ _ _ _ o
..... _ ..,-- I I .I--..---- o o_ ( _ ( O_ c_ _
. ' , -: i ' I " ' , , , , , ' _--
.... ---4----.--=-4-------+-_,---_ ........ _- ; ..... I0 i. ,_ _I: I_:
=-. "] ..... _.... "--T-_--"_ __-:--.._==:L=:I:-:_--'.:-'::.-.::!I;:L::: . "-'---;_ : -:q ==-_,, i -:-_ u. ,= _ _ _. _
....... __-_ ....... _-_.-- l=_q; ..... "::_ : ---, :_ ' i 0 _ < Z _ n.
_l_- ,_----X--O _.-:-'--.__..=.--IL."-=::=_ --_---------4---:----_-----'---T---=:=_ .... ---'7:._. -- -- ----_- T---- +I-----_ "-- - - 1_1 I,- I_ 7
---."g----'_:----_--,-')----_ . _= = J • = : --=_:_'_.-';=_..L-A=:.-=.=._:_ .... -=-h =_- =-t .... -=_ = .... m _ _ Z
:----_-=-_---_-+'-:=', ...... , _:-'-f = "_,=::--= +::: ":.... _ ...... +...... '. "-. . +,.. _ _ ¢ _ E
........ :--------_- ; i-- ,+ i ....... ;-'-_,-;---t ................ t ..... _ -_ .__ _ _ --
"I
_ _._J3:-_. __
............... _ --. 11 --, , I , i _, , ( .........
----r.::-=_.- i;}. - .-4 .... :q:;T':_T ' J ..... _..... _ ' " , ----1,
-- _ .... _=--" L_:..... ._--._ .._ _ _-- "..... -- ....... .; ...... ,--_
.... ; ..... _---_'] ...... r _ , *, _ ;1:_..... ].... i -. ;:-
H- 1 ........... } t ...........................
...:'---4---_::---.=l----.t.-_,=-_ ....... _...... . A"-'---"-: :, ..... .._j _.__;_,,,: . . . ._.......... ,4 :_
............. --_==-._-:--_-;,.... -'--'_J : ":I .... _ L___-_ __
_-_.._=,___----- ::.... . .... _ "::_-_:_-' ...... :_:_ _ ' • a.
-i:_ .-.L.:_;_ -].
='_' ! :=I :_ ". ..... -_-. ,--_, --_-_
i
=' ' I i , H.-,-----4- ' :'
I ..... ; -_ _..... . ..... -,;-3=:-" '-.-J-- ' '"' :--_,-_ -' -- .J---'----f--, - --= --_ -_--=_
..................... r-----2. --- ,r;---- .-.__....... ,
, ........ • " , :: ' :---" =.--: L-..---_I-
:--:=:.,-: , -- .... ,.:-,_- _-:_ ..'--.,,' .j__:__=._:_.._,._____________' _:--
-:=:__--__.:----_:::-- :-:--_: _ :::_.-- _____.__,___=.-=:_, __
.......................... _ ; .... .... _
....... ' " ' " i :
.... _ .... _- ............. "_i L ' L--' ' I ............
....... 4 ..... _ ........ __ '.'_ __.=,=_ .... -" "---=.:: .=. .... _I=_-- , '--.---_ I::-.:-__!
......... :-----T------ ----_ ............. T ................... =l
--._T£T_'F,,-_-.=--_--.___--.---=---I-:---=--.-:---=-.-_.:::=_::=---'--:- ----:__:--:=-_ _-
..... ..... :#: .... "...... ::=_::'r--_-L-_r--_:=--, .... --.'T_---'_."--
__...... ] .:-- .-='.- _.............. ,
--_-"L.:__.._ ' " ,_ .... J-.l , ' -_-.---.= '__
' ..... -----_"'_ ..... =:-. ! .... " _ .... ---..... --_........ -m_---,,._:_ ,
....................... _ ............ , "_ . , , ...... , ,
=:==-::----_-:--==-=-=-=--___ ___ ....... ---- =__.E_=-._.--
-=-:_ i..... : .... ____--___ ..... =_=,,_ .: .... =.=_ ..... ..-=_--_-=:_. __-.. _--.,.-_--.
........... - ...... ' ........ I . Wz_=='..':=.- .... ":--_ " -- _ ' "----: _ --'=' ---"
........... _ ..... =4- ...... • _ , -. _ - _-- ---"--'-"--"_--'--"
--- _--_--_ _ -C) ........................... :- ' _ ............. _.... T', " ;
_ .'_._ _. -r ;_, _'_ _--__--'___ ................. _--_-- :"1 ....... _ ..... -T4=- ....
" i I = ..... : : : ...... :-I :: I11 .... : ] I _ : : _ "_ " i= .... ] _ i =
""T--_---:-:-_--'- _--'- _ ...... ..J__ ' .... =!'- _=---i .......... -_.--_ _- ,
................ _----===---. _ __ . - .-= : _ .......... ..--- ------_:---_,,,_,,_,,_--- ---
.. __.. = _-:_---=_--=: :=--_____=.......... _----,_ .... __.._j__.._____
_--L.-_-_=:__--=; :__:_--=.- =-.-_2":'"--::---=:-- ; -- : --- --------:r:=-_
.....
............. =...... : Z.__. __2_.
-- ,, :;. ; ........ , _ , , ._.;._T_ --1 ,.----_"---
..... =: .................... ,'!- .. , i I I ...... _=_-==__=.,
_--.__=_ = = =_:_- ,___............ -..... _-._
i "°
_._._,..:.__
.......... _ _-.: _ -- - ...............
CHART 15A
...... -,Z
'IDI:
-I
,,, z ,,, -_
.--I _J .J _,
0
If_
o = --: ,I ....
if ill I- ,,.i
IE
° ._i,,,;
i: " .. jz
CHART15B
TEST
la.
lb.
2a.
2b.
2c.
3.
4.
5.
6.
7a.
7b.
7c.
8a.
8b.
9a.
9b.
10a.
10b.
10c.
TABLE OF CONTENTS
FABRIC TESTING
NAS8-36298
U.S. Polymeric O,E. 7110S
PWB-6 Fabric for NASA Lot# 2 (Reject)
PAGE
Breaking Strength, WARP ........................... 1
Breaking Strength, FILL ........................... 1
Carbon Assay ...................................... 1
Hydrogen Assay .................................... 1
Nitrogen Assay .................................... 1
Visual Inspection ................................. 1
Specific Gravity .................................. 1
pH ................................................ 1
TGA ............................................... 1
Atomic Absorption ................................. 2
Moisture Content .................................. 2
Ash Content ....................................... 2
Filament diameter, WARP ........................... 2
Filament diameter, FILL ........................... 2
Thread Count_ WARP ................................ 2
Thread Count, FILL ................................ 2
Areal weight ...................................... 2
Volatiles ......................................... 2
Weight Change on Acetone Wash ..................... 3
CHARTS
Visual Inspection ....................................... 3A
TGA ..................................................... 6A
FABRIC TESTING
NAS8-36298
Page 1 o£ 3
U.S. POLYMERIC O.E. 71108
PWB-6 Fabric for NASA Lot# 2 ¢ReJect)
la. Breaking Strength, Ibs/In, WARP
ASTM D1682
#2-1
PICK 4
CENTER 4
PLAIN
AVG. 4.7
lb. Breaking Strength,
ASTM D1682
Iba/ln, FILL
PICK 56
CENTER 52
PLAIN 4__5
AVG. 51.0
2a. Carbon Assay, %
MDQAI 5560 PICK 99.8
CENTER 99.9
PLAIN 99.9
AVG. 99.87
2b. Hydrogen Assay, %
MDQAI 5560 PICK .01
CENTER .02
PLAIN .02
AVG. EST .017
2c. Nltrogen Assay, X
MDQAI 5560 PICK <.1
CENTER <.1
PLAIN <.1
AVG. EST .01
3. Vlsual Inspection
OCl-102
See Chart 3A
4. Specific Gravity, Units
PTM-84
AVG.
1.7546
1.7981
1.7965
1.783
5. pH, Units
CTM-24B
AVG.
9.3
9.__4
9.35
6. TGA, *C at 50% Weight Loss
CTM-51 (AIR)
_ET UP #2
#2-1 820
_ See Chart 6AHITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 . TWX (910) 595-1130 * FAX # (714) 549-2858-5-2407
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PWB-6 Fabric for NASA Lot# 2 (Reject)
7a. Atomic Absorption, ppm
CTM-53B
#2-1
Na 4
K 2
Ca 81
Mg 1
AVG. 88
7b. Moisture Content, %
CTM-53B
•045
7c. Ash Content, %
CTM-53B
.078
8a. Filament diameter, microns, WARP
S.E.M. procedure
(diameters are an average
I0 measurements)
AVERAGE
Minimum
Maximum
Std. Dew
#2-1
9.73
8.90
11.90
O. 84
8b. Filament diameter, microns, FILL
S.E.M. procedure
(diameters are an average
of 10 measurements)
AVERAGE
Mlnlmum
Maxlmum
Std. Dew
#2-1
9.99
9.00
12.10
0.86
9a. Thread Count, per inch, WARP
PTM-5A
AVG.
#2-1
28
27
27
28
29
27.8
9b. Thread Count, per inch, FILL
PTM-5A
AVG.
30
30
30
30
3_ o
30.0
10a. Areal weight as received, gm/4x4
PTM-3A LEFT
CENTER
RIGHT
AVG.
2. 569
2. 566
2. 605
2.580
lOb. Volatlles as received, %
PTM-3A LEFT
CENTER
RIGHT
AVG.
•39
.39
• 37
PWB-6 Fabrlc _or NASA Lot# 2 (Reject)
10c. Weight Change on Acetone Wash, % #2-1
PTM-3A LEFT .12
CENTER .04
RIGHT -.08
AVG. .03
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U.S. Polymeric
Hamid M. Quralshl, Manager
Quality Assurance Department
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SPECIFICATION I _J_ (I_-
Q.c._=_ ,. /_s:'_p- /
SYMBOLS
v_
AA
5
T
V
M
._V_
m
- TEAR
- SPOTS OR STAINS
- pOI_
- EDGE CURL
- TIGHT _VEAVE OR SELVAGE
- IVEAVE DISTORTION
- VISIBLE PUCKERS
- ONE PUCKER CREASING
- TWO OR I_ORE CREASINC,S
REMARKS
GRADE
OF _)OR @UAZ,IT'Y
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FM 5839
PREPREG TESTING
NAS8-36298
U.S. POLYMERIC 0. E. 71108
NASA LOT# 2 (Reject} U.S.P. LOT# D09281
Page 1 of 4
la. Resin Content,
CTM-6D
Soxhlet, X ROLL#1-S ROLL#2-S
42.9 42.4
42.8 41.5
42.9 41.6
AVG. 42.9 41.8
NASA LOT# 2 AVERAGE 42.4
lb. Filler Content,
CTM-6D
Soxhlet, X 17.6 17.4
17.6 17.0
17.6 17.1
AVG. 17.6 17.2
NASA LOT# 2 AVERAGE 17.4
lc. Cloth Content,
CTM-6D
Soxhlet, X 39.5 40.2
39.6 41.5
39.5 41.3
AVG. 39.5 41.0
NASA LOT# 2 AVERAGE 40.3
2. Volatile Content,
PTM-17B
X 2.8 3.5
2.8 3.4
3.___0 3.2
AVG. 2.9 3.4
NASA LOT# 2 AVERAGE 3.2
3. Flow, 1000 psi, X
PTM-19G
30.9 35.4
30.9 35.6
31.4 35.£
AVG. 31.1 35.5
NASA LOT# 2 AVERAGE 33.3
4. Resin Content, Dry
PTM-16F, Type II
basis, X 31.5 40.6
32.2 42.1
31.3 42.2
AVG. 31.7 41.6
NASA LOT# 2 AVERAGE 36.7
KOL-;+_,-_TtL" _ PTM-80
._(,O+_(,._- =.
ZC'(-"_'-_C_L_=;;Gel Time, seconds
.-Z&'--_-+_c,__- "T PTM-20E
._-(;0_-_,'.}'2_ "T T'. '- ."-'"
C.3 "_.Z ' -
---__" HI_(_O-MATERIALSDIVISION
c ,,
26 29
NASA LOT# 2 AVERAGE 28
48 51
NASA LOT# 2 AVERAGE 50
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 = FAX # (714) 549-2858-5-2407
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FM 5839 NASA LOT# 2 (Reject) U.S.P. LOT# D09281
7a. Atomic Absorption, ppm
CTM-53B
ROLL#1-S ROLL#2-S LOT#2 AVG.
Na 8 8 8
K 1 1 1
Ca 49 44 47
Mg 2 2 2
Li _qO O _qO
TOTAL 60 55 58
7b. Moisture Content,
CTM-53B
7c. Ash Content, %
CTM-53B
ROLL#1-S ROLL#2-S
2.45 2.68
NASA LOT# 2 AVERAGE 2.57
.05 .06
NASA LOT# 2 AVERAGE .06
8. TGA, % Weight Loss at 500°C
CTM-51 (Nitrogen)
14.2 12.6
NASA LOT# 2 AVERAGE 13.4
See chart 8A-8B
9. DSC, °C
CTM-50A First Temp 185
ROLL#1-S ROLL#2-S LOT#2 AVG.
185 185
See Chart 9A-9B
10. Infrared (IRZB) Baseline .78
CTM-21C
See Chart IOA-IOB
• 81 .79
11. Environmental History Date manufactured: 2 June 1986
Packaged in: MIL-B-131
class I bag
Date shipped: Test lot - not
shipped
12. Specific Gravity, Cured, Units
ASTM D792
ROLL#1-S ROLL#2-S
1.523 1.512
1.522 1.510
1.522 1.511
AVG. 1.522 1.511
NASA LOT# 2 AVERAGE 1.517
13a. Tensile Strength, ksl, WARP
FTMS 406-1011
AVG.
NASA LOT# 2
10.49 16.21
11.59 18.00
11.90 17.56
10.16 16.75
10.16 14.45
10.95 16.59
AVERAGE 13.77
Page 3 of 4
FM 5839 NASA LOT# 2 (Reject) U.S.P. LOT# D09281
13b. Tensile Modulus, msl, WARP ROLL#1-S ROLL#2-S
FTMS 406-1011 2.06 2.78
2.07 3.06
1.91 3.25
2.06 3.24
1.87 2.63
AVG. 1.99 2.99
NASA LOT# 2 AVERAGE 2.49
13o. Tenslie Elongatlon, %, WARP
FTMS 406-1011
AVG.
NASA LOT#
1.30 1.08
1.45 .92
1.29 .66
1.22 .60
1.32 1.06
1.32 .86
2 AVERAGE 1.09
14a. Flexural Strength, ksl, WARP
FTMS 406-1031
AVG.
NASA LOT#
19.13 30.81
23.95 28.25
19.68 29.14
21.42 28.62
21.79 26.66
21.19 28.70
2 AVERAGE 24.95
14b. Flexursl Modulus, msi, WARP
FTMS 406-1031
AVG.
NASA LOT#
1.86 2.90
1.86 2.77
1.88 2.71
1.92 2.55
1.90 2.45
1.88 2.68
2 AVERAGE 2.28
15a. Compressive Strength, ksl,
FTMS 406-1021
WARP
AVG.
NASA LOT#
23.90 24.08
24.73 23.66
22.40 25.19
24.44 25.58
26.22 23.92
24.34 24.49
2 AVERAGE 24.41
15b. Compressive Modulus, msl,
FTMS 406-1021
WARP
AVG.
NASA LOT#
4.24 3.94
4. O0 3.93
4.06 3.87
3.47 3.43
3.7___29 3.8o
3.91 3.79
2 AVERAGE 3.85
FM 5839 NASA LOT# 2 (Reject)
16. Double Shear Strength, ksl
FTMS 406-1041A
17. Barcol Hardness, Units
ASTM D-2583
(Average of 10 determinations}
18. Residual Volatiles, %
PTM-98
19. Resin Content, Pyrolysis, %
CTM-14B
20. Acetone Extraction, X
CTM-18A
21a. CTE, in/in °F with ply
PTM-61B
21b. CTE, in/in °F cross ply
PTM-61B
Page 4 of 4
U.S.P. LOT# D09281
ROLL#1-S ROLL#2-S
5. O0 4.98
4.72 4.88
4.53 4.36
4.81 4.02
4.69 4.89
AVG. 4.25 4.62
NASA LOT# 2 AVERAGE 4.69
68.8 69.5
NASA LOT# 2 AVERAGE 69.2
2.38 2.53
2.40 2.45
2.36 2.55
AVG. 2.38 2.51
NASA LOT# 2 AVERAGE 2.44
38.80 40.70
38.70 40.00
38.20 39.70
AVG. 38.57 40.13
NASA LOT# 2 AVERAGE 39.35
6.10 6.30
5.80 6.00
7.10 6.30
AVG. 6.33 6.20
NASA LOT# 2 AVERAGE 6.27
1.16 .67
1.19 .00
AVG. 1.18 .34
NASA LOT# 2 AVERAGE .76
6.84 5.89
7.06 4.96
AVG. 6.95 5.43
NASA LOT# 2 AVERAGE 6.19
See Chart 21A-21B
U.S. Polymeric
.-d
Hamld M. Quralshl, Manager
Quality Assurance Department
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